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THE WEEK IN IRON CIRCLES. 


THE MARKET AT LARGE. 


The buoyant feeling in the iron trade is more pro- 








nounced and the past 


of strength. Prices on Bessemer iron are already above 
those for the corr sponding week in 1899; in foundry 


week has added new elements 


and forge irons they are still slightly below the market 
in the third week of March 
steel is about $2 lower than at that time, sheets $16 a 


of that year. Bessemer 


ton higher, structural material $2 a ton higher, plates 
So 


$10 a ton lower and bars $1 to $2 a ton higher. Con- 
sumption of pig iron as shown by the blast furnace fig- 
ures, is now at a yearly rate of 3,000,000 tons more than 
in March, 1899, being today close to the highest on rec- 
ord. At the beginning of this month, with 248 fur- 
naces active, production was at the rate of 292,899 tons 
a week, as against 298,014 tons from 296 furnaces on 
Feb. 1,. 1900, when high point was reached. — Just 
where the price line lies at which any considerable ad- 
dition will be made to the number of active furnaces 
is a question the trade would gladly have answered, 
It is safe to say that the advance may go yet further 
without causing any measurable stir in the idle list 
As in all previous upward movements the East is slow 
to catch step, and the life shown in Central Western 
Sales 
of foundry pig iron were made in Eastern Pennsylva- 
Southern 


markets is scarcely appreciated on the seaboard. 


nia at practically the low point of this year. 
sellers advanced their price further last week and are 
now generally asking $11.50 at Birmingham for No. 
This basis puts them out of competition 
Bessemer, ba- 


2 foundry. 
with Northern irons in some districts. 
sic and forge irons have been active in the Pittsburg 
interest bought 20,000 tons. of 


market. The leading 


basic for midsummer deliveries. Another large con- 
sumer bought Bessemer at $16 Valley furnace, and 
enough forge iron was sold to bring the total of steel 
works and mill irons to 50,000 tons. Coke produc- 
tion reflects the activity at furnaces and foundries, and 
coke prices are advancing further. It is estimated that 
375,000 tons of Bessemer iron have been sold by Valley 
furnaces since the opening of the year. Though much 
of this was at the low January price, furnace workers 
are already agitating for the restoration of the 10 per 
cent taken from their wages Feb. 1 and a meeting 
has been called for this week.. Furnacemen have no 
knowledge as yet as to the Bessemer ore basis, but it 
is probable prices will be announced within the coming 
week. The wait has been in part to see the definite 
carrying out of the plans of the Morgan syndicate, 
concerning which official announcement is expected 
this week. Activity in Lake Superior mining proper- 
ties is a feature of the week. The purchase of the 
Rockefeller mines, railroad and vessels for the United 
States Steel Corporation is taken as a practically ac 
complished fact, and it is known that overtures have 
been made also for the purchase of important mines 
on the Menominee and Marquette ranges. The big 
consolidation is seriously after all the good mines now 
in independent hands and its program in this particular 
is @ most comprehensive one. Reports from finished 
material markets show firmer conditions in the week, 
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with advances in some products, notably black sheets, 
which are $3 a ton higher. The heavy demand for 
wrought pipe, including good foreign orders, has re- 
sulted in an advance on jobbers’ stocks, but no an- 
nouncement has been made by the leading producer. 
Plates and bars show further strength. In the latter 
leading mills are well sold ahead and important agricul- 
tural and car works requirements are yet to be covered. 
\dvances in wages will be asked by the Amalgamated 
Association at its May convention, for all classes of 
workers, and it is believed provision will be made by 
which operations will continue, pending the scale set- 
tlement each year. Apprehension is felt, however, for 
the outcome of the demands that will be made in April 
in the machinery trade for a g-hour day with 10 hours’ 
pay. 
PITTSBURG. 
Special Telegram 

March 20.—A sale of 5,000 tons of Besse 
March 


$17.25 Pittsburg, equivalent to $16.50 at Valley furnace. 


Pittspurc, Pa., 


mer iron for and April delivery was made today at 


OrFrice or The Jron Trade Review, 
429 PARK BUILDING, March 20 


The iron and steel market continues to gain strength daily 
and producers quote prices from day to day only, owing to 
are being made in all lines. The 
buying of pig iron the past week in this district has been 
The pur- 
chase of 20,000 tons of basic by the Carnegie Steel Co. for de- 
livery during June, July and August would indicate that a 
scarcity of this iron is looked for during the summer months 
and that the leading consumer is intrenching against fur- 
ther The the week 
15,000 tons at of 25 cents a ton. 


the frequent advances that 


particularly heavy, amounting to nearly 50,000 tons. 


advances sales of Bessemer iron in 


amounted to about an advance 
Chere has also been heavy buying of forge iron amounting 

Northern. Skelp has been ad- 
narrow grooved iron skelp selling 
2 cents during the past few days. Muck bar is 
and $29 a ton have 


t6 about 11,000 tons, mostly 


vancing at a surprising rate, 
as high as 
also a scarce commodity and offers of $28 
Steel billets in small lots continue 
to command higher prices almost daily. We 


billets at $23.50 to $24 per ton 


been made for small lots 


note sales of 


about 900 tons of Bessemer 


Open-hearth billets are almost entirely out of the market, -al- 


tor 
One of the large sales of the week was that 


though a few small sales immediate delivery have been 


made at $27 
of 10,000 tons of re-rolling rails at prices ranging from $14.50 
» S16 


Light rails-continue very scarce and the coal people 


are offering « iderable premiums for immediate delivery 
For 10-pound rails as high as $32 has been paid while 12 
pound rails are held at $34. Not since 1899 have the Besse 
mer furnaces in the Valleys had as much iron booked in 
March for delivery during the first half as at the present 


time. Jt is estimated that their total sales for delivery to 
July 1 at present amount to 375,000 tons and but for the large 
stocks on hand-at all the furnaces at the first of the year 
the furnaces would already have been practically sold up. 

The American Sheet Steel Co. la week announced an 
advance -of $2 per ton in the price of black sheets ta take 
effect immediately l] an advance of $7 per ton in about 
three weeks. ‘Galvanized sheets, however, are unchanged, but 
in advance ked for daily by the trad 

The abs rpuon t the Rockefeller ore interests by the 
United States Steel Corporation is considered a strong move, 

d the latest ment. is that the American. Bridge 
Co. is to be included in-the consolidation as originally .an- 
nounced. Despite reports from New York to the effect that 


certain stockholders in some of the constituent consolidations 


ire objecting to the terms offered them, we haye been,in- 
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formed that sufficient stock has already been exchanged to 
insure the launching of the ncw company on April 1. 

It was reported this week that the National Tube Co. was 
about to announce an advance in prices. No such move 
has been decided upon as yet nor will an advance be made 
until market conditions warrant it. The report that options 
have been withdrawn is absolutely without foundation as the 
National Tube Co. has never given options on its product 
since its organization. We have been advised, however, that 
jobbers have advanced their prices from 2 to 5 per cent an- 
ticipating an advance and that a number of independent mills 
have made similar advances. As a feature of the week the 
record-breaking production of the Connellsville region must 
not be overlooked. During the week ending Saturday, March 
9, the total estimated production of this region amounted to 
nearly 230,000 tons, breaking all records made in the early 
part of last year by more than 10,000 tons. Despite this big 
production there is already a scarcity of coke, and consumers 
are beginning to make the price with the result that the mar- 
ket is advancing. The settlement of the bar iron scale for the 
months of March and Apri] has resulted in an advance of 
12% cents a ton; the first advance made since the adoption 
of the new scale last summer. Today the last reports from 
the various sub-lodges of the Amalgamated Association giving 
suggestions to be acted upon at the annual convention were re- 
ceived. The lodges are almost unanimously in favor of the 
insertion of the non-interruption clause in the scale provided 
a suitable base can be decided upon. By the insertion of this 
clause the plants of the country, recognizing the Amalgamated 
Association will be permitted to continue operation during 
the summer months and if a suitable base is decided upon 
there will probably be no necessity of the annual wage set- 
tlements which have always proved one of the chief uncertain- 
ties in the iron trade. 

Pic Iron.—The Carnegie Steel Co. last week again made 
purchases of basic iron, a total of 20,000 tons at $15.50, Pitts- 
burg. Less than a month ago purchases were made amount- 
ing to nearly 75,000 tons at $14, Pittsburg. Gray forge iron 
was in excellent demand the past week 11,000 tons having 
been sold ‘at $14.25 to $14.50 per ton. The buying of Bessemer 
iron’ was also heavy, amounting to 15,000 tons at $16 and 
$16.25, at the furnace. The Southern furnaces have made an- 
other advance on forge and foundry irons, and are again 
unable to meet the competition of the Northern furnaces in 
this district, although a limited amount continues to be sold 
for mixtures. The sales of Bessemer iron thus far amount 
to 375,000 tons for delivery to July 1. Inasmuch as there are 
13.independent furnaces in the valleys, eleven of which are 
members of the Bessemer Association, with an output of 
about 900,000 tons annually, it can be seen that these furnaces 
ate pretty well sold up, despite the fact that a large stock 
of iron was on hand at the first of the year. The fact that 
these furnaces are not constantly on Bessemer must also be 
takett. into consideration, as many of them produce more 
foundry and forge iron than Bessemer. The sales of foundry 
irons the past week were very limited, amounting to about 
1,000 tons at $14.75 to $15 per ton. We revise as follows: 


16.25 
17 00 
15.50 
15.00 
14.50 
14.50 


Stent.—Steel billets for prompt shipment continue to grow 





scarcer daily and consumers that are hard pressed increase 


their premiums over agreed quotations proportionately. We 
note sales of 900 tons of Bessemer billets at $23.50 to $24 a 
ton. Open-hearth billets are almost an unknown quantity 
and small lots have sold as high as $27 and $28 per. ton. 
Sheet and tin bars cannot be secured by the trade at any 
price. The pool quotations continue as follows: 4x4 billets, 
delivered Pittsburg, Wheeling or Valley at $19.75. On less 
than 4-inch billets down to 1%4-inch $1 extra is charged 
Open-hearth billets are $ 1 per ton above Bessemer billets at 
all delivered points. Sheet and tin bars are $1 above Besse- 
mer billets. 

Ferro-MANGANESE.—The price of manganese continues un- 
changed. We quote 80 per cent domestic at $62.50 per ton 


delivered at buyer’s mill. 


Ratts anp Track Marertat.—The operation of the plant 
of the Potomac Steel Co., at Cumberland, Md., by Jos. Schon- 
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thal will relieve the light rail market to some extent. Prompt 


deliveries are almost impossible at present and with the 

ing of many new coal mines in the bituminous districts jn this 
vicinity there is an immense demand: The prices have again 
been advanced during the past week and there is every indi- 
cation that further advances will be made. The demand for 
track material continues good, as much railroad work is laid 
out for the spring and summer. We-revise quotations as fol. 
lows: Rails, standard sections, 50 pounds and over, in lots 
of 200 tons and over, $26; car lots and less than 200 “tons, 
$28; less than car lots, $30; light rails, t2 pounds, $54; 1645 
20 pounds, $32; 25 to 40 pounds, $31. Track wnstergi- 
Spikes, 1.95¢ to 2c; track bolts, square heads, 2.50c; hexagon 
heads, 2.60c; fish plates, 1.60c to 1.700. 

Spe.ter.—There, has been little change in the spelter mar- 
ket the past week and we quote prime western grades at 3.95, 
Pittsburg. 

Bars.—The demand for steel bars continues strong and 
producers will not make quotations for delivery beyond 60 
days. For carload lots the producers are uniformly holding to 
1.45¢ to 1.50c, and for less than carload lots as high as 1.5¢ 
to 1.60c is asked. Common iron bars are held at 1.45¢ to 
1.59¢, Pittsburg and refined bars are held at 1.75c. 

StructurAL Marertat.—Considerable new business in 
structural material is being placed owing to an impending 
advance. Much large business is about to be placed and it 
is probable that it will be closed up shortly as present prices 
cannot rule much longer with advances in other lines. We 
make the following quotations: Beams and channels, 3 to 
15 inches, 1.50c; 18 to 24 inches, 1.60c; tees, I.55¢; zees, 1.50¢; 
angles, from 3 to 6 inches, 1.40c; universal mill plates, 1.50¢. 

Muck Bar.—This is one of the scarcest commodities in the 
entire market and small sales have been made during the 
past week at $28 to $29 per ton. 

Sxetp.—The skelp market has been making wonderful 
strides during the past few days and narrow widths of 
grooved skelp are held at 2c, while wider material is held at 
t.90c. Sheared iron skelp sells at $1 above grooved. Steel 
skelp, both grooved and sheared, has advanced to 1.75¢ to 
1.80c. 

Piates.—Fully 5,000 tons of plates were contracted for 
last week among local mills and consumers, anticipating fur- 
ther advances are placing their business, rather than hold off 
any longer. The following quotations are being made by all 
plate manufacturers: Tank plate, %-inch thick up to 100 
inches in width, 1.50c at mill, Pittsburg: flange and boiler 
steel, 1.60c; marine, ordinary firebox, A. B. M. A. specifica- 
tions, 1.70c; still bottom steel, 1.70c; locomotive firebox, not 
less than 2c; and it ranges in price to 3c. Plates more than 
100 inches wide, 5 cents extra 100 pounds. Plates 3-16 of 
an inch in thickness, $1 extra; gauges Nos. 8 and 0, $2 extra. 
These quotations are based on carload lots, with 5 cents extra 
a hundred pounds for less than carload lots. Terms, net cash 
in 30 days. 

Pipes AND Tuses.—We have been advised by the National 
Tube Co. that no advance in pipes and tubes has been de- 
cided upon to be made at any specified date despite reports 
to the contrary. While the market is very strong at present 
no advances have yet been announced. Jobbers, however, an- 
ticipating an advance are holding prices at from 2 to § per 
cent above ruling quotations. We have also been advised 
that a number of independent mills have also advanced their 
prices. The largest producer continues to make the follow- 
ing quotations to consumers in carload lots, Pittsburg: 

MERCHANT PIPE. 











‘Carload lots. Less than carload lots 
Black Galv. Black Galv. 
Per cent. Per cent, Per cent, Per cent, 
to % and 11 to"r2 horn enesouspeenees i 46.2 $4.9 40.9 
to 10 inches... 7 53-3 9 0.9 
BOILER TUBES. 
22 Feet and under. Over 22 Feet. 
Per cent. Per cent.! 
Iron. Steel. Iron, Steel. 
1 to 1% and 2X tos = a 49% 68% aX 65 
2 to 2% inches, naman of 63 39% 
6 inches and larger... mepvueitepacbeionl ae 62 52% 38 
CASING 
8. and S., 
per cent. 
ne RR EA ASS, ho, A hE z : 
3 to 4 inches... : : veladeclibbetes Grenittiatnat ths rs 
to tau inches... naan oat om 65 
0. D. PIPE 
Per cent. 
SOD 00 Be icc cntarenereccnnticntgectrenganegpesnene 2. 
24 inches, o.d. and larger sdebice 7 
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THREADS AND COUPLINGS. 
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Sueets.—As anticipated the American Sheet Steel Co. has 
made another advance in the price of sheets. Last Satur- 
day an advance of $3 per ton was arinounced on black sheets, 
making a total of $7 per ton within the past two weeks. 
Quotations for delivery beyond 60 days will not be made. 
Galvanized sheets, however, have not been advanced, al- 
though such a move is looked for by the trade. We make the 
following quotations on carload lots. Black sheets, one pass 
through cold rolls, No. 30, 3.65c; No. 29, 3.55¢; No. 28, 3.35¢; 
No. 27, 3.25¢; Nos. 25-26, 3.15¢; Nos. 22-24, 3.05c; Nos. 19-21, 
2.95c; Nos. 17-18, 280c; Nos. 15-16, 2.70c; Nos. 13-14, 2.60c; 
Nos. 10-12, 2.50c. For more than carload lots a reduction of 
§ cents per 100 pounds is made and for less than carload lots 
an advance of 15 cents per 100 pounds over the above prices 
is asked. Galvanized sheets are strong at 70 and 5 to 70 off. 

Otp MarertaL.—The largest sale of old material the past 
week was that of 10,000 tons of rails for re-rolling purposes. 
Other material is moving slowly owing to the dealers’ dispo- 
sition to hold material for higher prices. We revise .quota- 
tions as follows: Heavy melting stock, $16.50 to $16.75; 
low phosphorus melting stock, $19; steel rails, $16.50 to $17; 

- busheling scrap, $15 to $15.25; No. 1 wrought, $17 to $18; iron 
rails, $22 to $23; cast borings, $8; cast scrap, $14.25 to $14.50; 
relaying rails with joints, $23. 

Wire and Wire Natits.—During the past few days there 
has been an immense increase in business among the jobbers 
and prices on wire products generally are very firm. Prices 
are unchanged as follows: Single carloads of wire nails to 
jobbers, $2.30 in Pittsburg; to retailers, $2.40. Plain wire, 
carload lots, is now quoted at $2.25 to jobbers and $2.35 to re- 
tailers; painted barb wire, $2.60, in carload lots to jobbers, 
and $2.70 to retailers; galvanized barb wire, $2 in carload lots 
to jobbers, and $3 to retailers. Cut nails are quoted at $2, 
Pittsburg, in carload lots, 2 per cent off in 10 days. 

MercHant Steet.—The demand for shafting is reported 
very strong although quotations continue unchanged. De- 
mand for tool steel is reported excellent and considerable 
buying is reported. We revise quotations as follows: 
Turned, cold rolled and ground shafting at 55 per cent off for 
car lots and 50 per cent off for less than car lots; tire steel 
in carload lots and over, 1.60c; less than carload lots, 1.65c. 
Toe calk is held at 1.75c¢ in large lots, and in small lots 
as high as 1.80c. Tool steel is held at 7¢ and upwards, ac- 
cording to quality ; hoops and bands, 1.95c to 2c. 

Coxe.—The coke market continues to grow stronger daily 
and strictly Connellsville furnace coke is held firm at $2 per 
ton while outside coke is selling as high as $1.75 and $1.85 per 
ton. Connellsville foundry coke is quoted $2.50 per ton and 
outside foundry at $2.25. For the week ending March 9, the 
output of the Connellsville region amounted to 229,035 tons, 
which breaks all previous records. The shipments for the 
week aggregated 10,747 cars, an increase of nearly 400 cars 
over the previous week. 


CHICAGO.- 


Orrice or The Jron Trade ee yy 
1522 MONADNOCK BLOCK, March 19 


The inquiry for material is almost universally in excess of 
supply. From a multitude of sources come the statement that 
consumers are short of the iron and steel necessary to keep 
their works in operation, or if not that they desire to pro- 
vide for their future needs. However, there is nothing ap- 
proaching the eagerness to buy shown under similar conditions 
two years'ago. Perhaps the memories of the succeeding year 
are fresh in the minds of these buyers. The consumers are 
standing up under fire like veterans this time. Where there 
are changes in quotations, they are upward. Black sheets have 
advanced $3 per ton; steel bars are generally quoted $2 per 
ton higher ; plates are slightly stronger and billets are nomi- 
nally about. $2 above the level of a week ago. Old material 
is rising and pig iron sells at a range 25 to 50 cents higher. 

Pic Iron.—The continued good buying during the past 
three weeks has had its effect on prices and upon supply. The 
local irons are becoming decidedly scarce. Some furnaces are 
sold up to September, some to August and others to July. 
Very little pig iron is procurable for shipment during the en- 
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suing three months. Yet the demand seems to be about as 
-urgent as ever. The aggregate sales of. the past week may not 
have been so large as those for the preceding week, cer- 
tainly not so large as those of two weeks ago, but easily 
reached 20,000 or 30,000 tons, and it is becoming more and 
more apparent that the total transactions of the past three 
weeks have been very large. As it looks at present, it is dif- 
ficult to see just where the lagging buyers will be able to 
secure their supplies. One large producer remarks that dur- 
ing the past ten days he has turned down more business than 
he has accepted, simply because he could not make the desired 
deliveries. One or both the Bay View furnaces will soon run 
on Bessemer iron for a short time, though not long enough to 
interfere with foundry obligations. One of the new furnaces 
of the Illinois Steel Co. at South Chicago will be ready for op- 
erations, it is expected; by June 1. Revised quotations fol- 
low: 


Lake Sup. Charcoal...$17 50 to$19 oo 
Local Coke Fdy. No.1 16 00 to 16 50 
Local Coke Fdy. No. 2 15 50 to 1600 


Southern No. 1 Soft.... 15 


Southern Coke No. 4...$14 z fees 
° 
Southern No. 2 Soft.... 15 15 


Local Coke Fdy. No. 3 15 00 to 15 50 | Southern Silveries..... 15 65 
Local Scotch Fdy. No.1 1600 to 16 50 | Jackson Co. Silveries.. 17 50 t 
Local Scotch Fdy. No.2 15 50 to. 1600 | Ohio Strong Softeners 16 50 to 
Local Scotch Fdy. No.3 15:00 to 15 50 | Alabama Car Wheel... 21 00 to 2200 
Southern Coke No.1... 1565 to 1615 | Malleable Bessemer... 15 50 to 
Southern Coke No. 2... 15.15 to 1565 | Coke Bessemer........... 17 50 to 
Southern Coke No. 3... 14°65 to 15 75 





Bars.—Most if not all makers of steel bars are now hold- 
ing prices steady at 1.65c, Chicago, an advance of $2 per ton. 
Moreover they are not generally quoting on shipments before 
July 1. Current transactions denote some solicitude on the 
part of large buyers, with indications that some of them are 
anticipating their supposed wants. A few contracts are being 
entered for shipment during July and succeeding months. 
Iron bars also are firm, with upward tendency. A common 
quotation is 1.55¢ and some material has been sold at a higher 
price. 

StrrucTURAL MATERIAL.—Transactions involving beams and 
channels are generally below the thousand ton mark, though 
between that amount and several hundred tons there is a fair 
business, going into miscellaneous uses. The big building 
trade continues shy in comparison. with the records made. in 
other products, but the future looks bright for a heavy. ton- 
nage. Quotations are unchanged as follows: Beams, 15 
inches and under,1.65c; 18 inches and over,1.75¢; angles under 
three inches, 1.40c to 1.45c; over six inches, 1.65¢; three inches 
to six inches, 1.55c; plates, 1.55¢; tees, 1.70c; zees, 1.65¢; small 
lots from store are quoted “%c to “ec higher. 

RaILts AND TRACK Supp ies.—Perhaps 10,000 tons of rails 
were sold in the week. Prices are firm for both light and 
standard sections and for track supplies. Quotations are as 
follows: Rails, standard sections, $26; light sections, $26 to 
$29; splice bars, 1.45¢ to 1.55c; spikes, 1.75¢ to 1.8sc; track 
bolts, hexagon, nuts, 2.65¢ to 2.75¢; square nuts. 2.45¢ to 2.55c. 

PLates.—The mill at South Chicago has resumed and de- 
mand continues very heavy, larger than the capacities of pro- 
duction for early needs. Prices are strong. We quote as fol- 
lows: Mill shipment, Chicago delivery, tank steel, 1.65¢; 
flange steel, 1.75c; marine steel, 1.85c; fire-box steel, ordi- 
nary, 1.85c; fire-box, special, 2.25¢c and upwards. 

Briets AND Rops.—One inquiry of 12,000 tons of billets 
found no taker. Mills are sometimes quoting on some sizes 
and declining on others. The market is irregular, owing to 
the particular circumstances of each case, Bessemer billets 
ranging from $24.50 to $26. There is no quotable market for 
rods. 

Sneets.—Black sheets were marked up $3 per ton this week 
and mills are overburdened with business. Galvanized sheets 
are nominally unchanged, but actual selling prices are higher. 
No. 27 black is quoted at 3.35¢ from mill and galvanized is 
held at 70, 5 and 2% per cent Chicago. 

MERCHANT Steet.—Mills are importuned for shipments that 
are impossible and stocks are absorbed as fast as they appear. 
The condition of the market is one of great strength. Quo- 
tations, mill shipments, are as follows: Chicago delivery: 
Smooth-finished tire steel, 1.90c to 1.95¢; open-hearth spring 
steel, 2.15¢ to 2.40c; toe calk, 2.40¢c to 2.55¢; sleigh shoe, 1.70 
to 1.80c; cutter shoe. 2.40c to 2.55¢; ordinary tool steel, 6c to 
7c; specials, 13c and upwards. Cold rolled shafting, 55 per 
cent discount. 

MercHant Ptre.—The situation is practically unchanged, 
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prices remaining the same. If there is any change in the de- 
mand it is increasing. Random lengths are quoted as follows, 
Chicago delivery : 
MERCHANT PIPE. 
Less than 
In carloads carloads. 
Blk. Galvd. Blk.Ga'vd. 


~~ 59.2 462 549 40.9 


¥% to &% inch and 11 to 12 inches,., 
61.9 49.9 


% to tc inches......... le eel oeahiemeinapalnl ane 
Wrre AND Wire Natts.—The condition of mills tells the tale. 
They are running night and day and on Sunday as well. 
There has accumulated a large bunch of orders, which refuses 
to diminish in size; notwithstanding the heavy production. 
Prices are firmly held at old quotations, namely: Single car- 
loads of wire nails to jobbers, $2.40; Chicago, to retailers, 
$2.50; plain wire, carloads, to retailers, 
$2.45; painted barb wire, to jobbers, to re- 
tailers, $2.80; galvanized barb wire, 
to retailers $3.10. 
Orv Matertac.—Holders, looking to the general conditions 
in the crude material markets; are holding their possessions 
at good figures compared with recent levels and business is not 
very active. While there is considerable irregularity and un 
certainty as to prices the tendency is distinctly upward, con- 
Dealers’ selling prices per 


jobbers, $2.35; to 
$2.70; 
to jobbers, $3; 


carloads, 
carloads, t 


sidering the market as a whole. 
gross ton are as follows; 


INSERT NONP 


Old iron rails............. $18 50 to $19 00 
Old steel rails, long.. 1400 to 14 50 


8! 16 50to 17 00 
Heavy melting steel.. 14 oo to 14 50 





Old steel rails, mixed 11 00 to 1200 | Mixed country steel.. 1000 to 10 50 
Relaying rails.......... « 2000 to 2200 
The following are selling prices per net ton: 

No.1 R R. wrought. 1s00to 1550 Trom @2les............cscose t8a0to 1900 
No. 2 R. R. Wrought....13 00 to 13 50 Cast borings.............. 300to 350 
Dealer's forge............ 1z50to 1300 Wrought turnings.:.. 850to 900 
No. 1 busheling 975 to 1000 Iron axle turnings... gooto 950 
Heavy cast............... . Ir gs0to 1200 Steel axle turnings... 800to 850 
Railway malleable... 11 soto t200 | Stove plates... 750to 800 


Country malleable..... 1oco to 1050 Old iron splice bars... 1650 to 17 00 


CLEVELAND. 
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1064 ROSE BUILDING, March 20. § 
The 20th of March, the date fixed by the Morgan syndi- 
cate for the deposit of stock in the various ‘steel consolida- 
tions, has had some significance in the ore trade, as well. as 
in other branches. Buyers of ore have wanted to see what 
came of the plans for the United States Steel Corporation 
before going ahead, and sellers have postponed the announce- 
ment of prices for the same reason. Another week will prob 
ably bring the publication of the prices of Bessemer ores from 
the old ranges. Every week has strengthened the position 
of the ore men, there being added to the advance in prices of 
pig iron and steel the efforts of large interests to secure fur- 
ther ore properties. 
nounced last week were in reality for the United States Steel 
Corporation, the Rockefeller mining interests being now 
practically arranged for by the Morgan syndicate. On the 
Menominee range the Aragon mife.is reported under option 
to another constituent of the big’ combine, and there are. evi- 
dences that negotiations have started looking to the purchase 
of the only considerable independent ore interest on the Mar- 
quette range. It is understood that in all the 
and tenders for irort mines the consideration proposed has 
been one calculated to tempt the seller, and this has by no 
means tended to lower ore values for 1901. Non-Bessemer 
ores, like the Mesabi product, will go.on the market this year 
without agreement, in view of the independent action hereto- 
fore of a.large miner of such ores. From $3 to $3.25 for the 
best of the Crystal Falls district ores is the basis discussed. 
Vessel rates are still undetermined. Dock managers have 
been in conference with repreentatives of the longshoremen’s 
union the past week. The men ask 1514 
ore against 14 cents last year, and are attémpting to limit 
the amount of ore to be handled by the latest unloading ma- 
chines. The report of charters from the head of the lake at 50 
cents, all dock charges to be borne by the shipper, cannot be 
confirmed. It is estimated that the new tonnage building for 
1901 would mean an addition of 6,000,000 tons to the capacity 
-of the lake fleet if operated a full season, though a good 
‘portion will not come out for several months. 
Pic Iron.—Sales of several thousand tons of Bessemer pig 
iron were made in the week to a large interest that has- not 


The purchases on the Mesabi range an- 


recent deals 


cents for unloading 


2 A te 
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been a conspicuous buyer in the movement of the past two 
The price was $16 at Valley furnace, the deliveries 
being chiefly for April and May, It was said to be’ prae- 
tically impossible to get Bessemer for April, and there jx 
little available for shipment in May and June. 
continues to be in good demand for shipments running to 
July 1; little has been done in this market beyond that point 
apart from a few of the larger consumers. The weak sellers 
of the past month are less in evidence and $14 Valley furnace 
is minimum, with $14.25 asked in some cases for No. 2 iron. 
We quote $13.50 in the Valley for gray forge, and some Pitts- 
burg sales have been made on a slightly higher basis. The 
furnace workers of the Valleys have called a meeting for 
March 22 to organize in support of a demand that wages he 
restored to the figures existing before the 10 per cent reduc- 
tion of Feb. 1.. We quote the Cleveland pig iron market as 
follows: 


months. 


Bessemer .........-.0++++-$16 75 tO 17 25 | Valley Scotch No. 1.. “$15 25 to $15 75 
No. 1 Strong F’dry..... 15 25to 1575 Valley Scotch No. 2... 1475 to 1500 
No. 2 Strong F’dry..... 14.75 to 15 00 | Gray forge, valley...... 13 50to 13 75 
No. 3 Foundry........... 1425 to 1450 | LakeSuperior charc'l 17 50 to thas 


FrintsHep MAtTertaL.—No large business has come to loéal 
sellers in the past week but the strong features of the sitta- 
tion continue, and on some products there are advances, 
notably.on sheets which are $3 a ton higher for black: We 
No. 27 (one pass through cold rolis), at and No 
28 at 3.35¢ at mill. A corresponding advance has been made 

heavier gauges, both blue annealed and cold rolled.. For 
the former we quote: No. 12, 2.10c fo 2.15¢c; No. 14, 2.20¢ to 
2.25c; No: 17, 2.40€ ; No. 18, 2.50c to 2.55c; No. 20 (one pass 

The plate market shows no large 


quote 3.25¢, 


through cold rolls). 2.9o0c. 
business up, though vessel work will call for further tonnage 
in the near future. There is a steady demand from boiler and 
tank works and prices on ordinary lots are 1.50c to 1.60c Pitts- 
burg for tank. For bars there is a steady demand and prices 
are firmly held. It is evident that agricultural 
buying is yet to be done, All the well filled for 
months, in several instances past the middle of the 
year. Bar iron is sold at 1.45c Valley mill, half extras, and 

.sce Cleveland in carload lots. Steel bars are quoted 1.45¢ 
to 1.50c Pittsburg, small lots bringing $1 to $2 a ton higher. 
Local conditions in the. structural market are unchanged, 
Indications point.to a congestion of mills later on when de- 
layed specifications crowd in. 

Otp Martertat.—Prices are firmer and dealers are 
asking higher prices than consumers are ready to pay. We 
quote Cleveland. prices as follows, all gross tons: Old iron 
rails, $18 to $19; steel rails, $15 to $15.50; 6 feet and under, 
$14 to $14.50; old car wheels, $16; No. 1 wrought scrap, $16 
to $17; mill scrap, $13.50 to $14; No. 


considerable 
mills are 


some 


some 


1 machinery cast scrap, 





$14 to $15; iron axles, $22 to $23; grate bars, $8 to $8.50; 
stove plate, $8.50. 
PHILADELPHIA, 
March 9 
A. comparison of the Western market with that of the 


East shows an inequality in conditions such as has not been 
witnessed for three or four months past. The E: 
ket is not only 


istern Maf- 
lines 
There is great firmness in Western specialties, such as. billets, 


monotonous but absolutely dull in some 
but local products fail to advance in price 

Pic Iron.—Sales during the past week have been in large 
lots and at a lower figure than any recorded this year—No, 2 
plain at $14, No. 2 X at $14.50, mill and low grade foundry 
irons at $13.25 to $13.75, deliveries chiefly to the Harrisburg 
and. Lebanon have taken consid- 
erable quantities of basic iron, one being a 10,000-ton lot for 
Pittsburg. Large sales of mill and foundry irons have been 
made at surprisingly low prices, and yet the statistical con 


districts. Western buyers 


This incongruity is difficult of 
mak- 


ditions are highly favorable. 


explanation. It does not meet the case to say that the 
ers of pig iron failed to take advantage of the market when 
it was strong several weeks ago and now are trying to force 
or that a reduction of 50 cents to a desirable class 
of buyers is a matter less serious than it appears. Average 
quotations are as follows: No. 1 foundry, standard brand, 
$16 to $16.25; No. 2 X foundry, standard brand, $15 to $15.50; 
No. 2 plain, $14.50 to $14.75; gray forge, standard brand, 
$14 to $14.50. 


sales, 


1901 


Foundry iron * 
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Buets.— Inquiries are numerous, but the market has al- 
ready been overtaxed. The scarcity of steel is felt more 
and more and buyers will have considerable difficulty in 
securing early deliveries. The average price is $23, and in 
some cases $23.50 to $24 is asked for Bessemer steel. 

FINISHED MATERIAL.—Plates. are in great demand and will 
likely be during the spring and summer months—boiler shops, 
jocomotive works, shipyards and bridge shops being well sup- 
plied with orders. Bars and structural material are compara- 
tively dull and prices are practically unchanged. We quote: 
Plates, %4-inch and thicker, 1.65¢ to 1.70c; iron bars, 1.40c to 
1.goc; steel bars, 1.50¢ to 1.60c; angles, 3-inch and upward, 
1.§5¢ to 1.05¢; beams and channels, 1.65c to 1.75c; sheets 
Nos. 10-14, 2.20c to 2.30c; Nos. 18-20, 2.70¢ to 280c; Nos. 
24.27, 2.90C to 3.00C; No. 28, 3.00c to 3.15¢. 

Ouvp MatertaL.—Prices are firm at full quoted rates. Bids 
and offers, for deliveries in buyer’s yards, appear as follows: 
Choice railroad scrap, $19 to $20; No. 1 yard scrap, $14 to $15; 
No. 2 light scrap, $12 to $12.50; machinery cast, $14.50 to $15; 
heavy steel scrap, $16 to $16.50; old iron rails, $19.50; old steel 
rails, $16 to $16.25; wrought turnings, $10.75 to $11.25; cast 
borings, $8 to $8.50; old car wheels, $17.50 to $18; old iron 
axles, $22 to $23. 


BIRMINGHAM, ALA. 


March 18. 

The local iron market was marked last week by another 
advance of 25 cents a ton in the price, the fourth advance 
of that amount since November 7, the price now being $1 
a ton higher than it was the first week in November and 
75 cents higher than on January 1, of this year. 

The inquiries for iron continue active though sales are not 
reported with such frequency as a month ago. Still a number 
of sales of considerable tonnage were made during the week. 
Officials of ‘the furnace companies state that some buyers 
are urgent in asking early shipment of iron sold for deliv- 
ery several weeks hence, and in some instances a slight ad- 
vance is offered for such quick deliveries. In speaking of 
the condition of the iron market President. Baxter of the 
Tennessee Coal, Iron & Railroad Company states that. he 
sees no reason why the activity that now exists should not 
continue throughout the year. Local quotations now are: 
No. 1 foundry, $12.25; No. 1 soft, $12; No. 2 foundry and 
No. 2 soft, $11.50; No. 3 foundry, $11; No. 4 foundry, $10.50; 
gray forge, $10.25. 

The new soaking pit of the Ensley steel mill of the Ensley 
plant of the Tennessee company has been put in operation 
and is working satisfactorily. Five of the ten furnaces at the 
mill are now in operation, their output last week being 600 
tons daily, or over 4,000 tons for the week. The demand 
for this steel is very good, billets being quoted at $20. 

The Alabama Iron Bedstead Co. has been incorporated 
with $20,000 capital stock. The company is building a plant 
at Ensley for the manufacture of iron bedsteads. 

The Anniston Rolling Mill will be put in operation on 
March 25. This plant has recently passed into new hands. 
It was built several years ago, but has been idle since a 
short time after its completion. 

It is stated that James Bowron, vice-president and treas 
urer of the Tennessee Coal, Iron & Railroad Company, will 
retire from the company at the meeting of the directors which 
will be held in New York in a few days. Edward Graves of 
New York, one of the newly elected directors, it is stated will 
succeed Mr. Bowron as treasurer and the office of treasurer 
will be removed from Birmingham to New York. 

Local officials of the Tennessee and Sloss-Sheffield com 
panies state that they have not been advised of any contem- 
plated consolidation of these two companies with the Re 


public Iron & Steel Co W. J. B. 





Cumberland Light Rail [lill to Start Up. 


Phe mills at Cumberland, Md., formerly operated by the 
Potomac Steel Co., in the manufacture of light steel rails will 
resume operations in about ten days under the management 
of the firm of Jos. Schonthal, scrap dealers, with offices -in 
Pittsburg, Pa., and Columbus, O. A. F. Baumgarten, the 
junior member of the firm, will have charge of the sales 
and purchases at the Pittsburg office, 1221 and 1222 Park 
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Bldg., and George Tatnal, well known as a superintendent and 
manager of mills, will be in charge at Cumberland. Mr. B. 
Schonthal will assist him in the direction of theoffice and 
affairs at Cumberland. These mills have been idle since Sep- 
tember last. They will be. started with a capacity of 100 tons 
per day, which will be rapidly increased, and the bar and muck 
mills will be put in repair and operation within a few months. 
The firm of Jos. Schonthal will be prepared to furnish 16,20, 
25, 30, 35,.and 4o-lb. steel. rails and splices for prompt 
shipment ‘and. expect to supply the wants of the trade in this 
material through the Pittsburg office. 


Advance in Rolling [ill Wages. 


As a result of the bi-monthly wage adjustment of the bar 
iron workers of the Amalgamated Association of Iron .& 
Steel Workers of America, the puddling rate for the months 
of March and April has been. increased from $4.75 to $4.87% 
a ton. The finishers secure an advance of 2 per cent also. 
This is the first advance received by the men since the new 
wage scale went into effect and owing to the advances in 
the price of iron bars during the past few weeks another 
advance is looked for in May. The sheet mill workers receive 
no advance in wages, as the sales sheets of the American Sheet 
Steel Co, show that the selling price of sheets for the past 
two months has been below the fixed base. 

President T. J. Shaffer has issued a circular to all the sub- 
lodges of the association asking them to vote upon the estab- 
lishment of a permanent board of arbitration.and conciliation. 
Mr. Shaffer states that the establishment of such a board 
would eliminate many of the differences between employer 
and employe, as all questions relating to wages and hours of 
work would be referred to this board for adjustment. 

Judging from the large number of suggestions received 
from the various sub-lodges of the Amalgamated Association 
of Iron, Steel & Tin Workers of America, for changes in 
the present wage scale to be presented at. the annual con- 
vention which opens at Milwaukee on May 14, the workers 
are dissatisfied with their present wages and are clamoring 
for increases. The time for submitting suggestions closed 
Tuesday of this week and more were received than ever be- 
fore. It is a certainty that higher wages will be asked for in 
all classes of mills. With reference to the non-interruption 
clause, the sub-lodges almost unanimously voted in. favor 
of its embodiment in the scale provided a proper base can 
be agreed upon. Many suggestions were also made such as 
having both parties*to the wage agreement giving 90. days’ 
notice of an anticipated change. If.a base should be decided 
upon for any number of years the annual wage disputes and 
shutting down of the mills during the summer months would 


be done away with entirely. 





The Robert Aitchison Perforated Metal Co., of Chicago, 
is having an excellent run of business. The company has re 
cently made shipments to Kentucky, Wisconsin, Utah, . Ne- 
braska and many other States. .These cover material for rail- 
roads, agricultural implement works, breweries and other in- 
dustries. Among recent inquiries are some from Australia, 


Germany and the West Indies. 





Solon J. Vlasto, 2-4 Stone street, New York, makes a spe- 
cialty of the importation of Styrian and Greek calcined: mag- 
nésites, and deals also in manganese, chrome, emery, brim- 

one, pyrites,. silica and iron ore: An analysis of the Vlasto 
Styrian magnesite shows the following: Magnesia, 91.902 per 
cent; carbonic acid, 0.300 per cent; ferric oxide,. 4.121 per 
cent; salicic acid, 1.140 per cent; aluminum, 1.121 per cent, 
with traces of chalk and argillaceous earth. The average 
analyses of the Vlasto Greek magnesite from 40 steamer car- 
goes (123,560 tons), imported in the past seven years 1s as 
follows: Carbonate of magnesia, 95,83 per cent; magnesia 
other than carbonate, 0.89 per cent; silica, 0.39 per cent; oxide 


of iron, 0.36 per cent lumina, 0.01 per cent; carbonate of 
lime, 1.71 per cent; organic matter and combined water, 
0.07 per cent; mo ire at 212 degrees F., 0 14 per cent. 


lhe important ‘metal mixer suit of the Carnegie Steel Co. 
against the Cambria Steel Co. has again been restored to the 
docket by the United States Supreme Court and further ar- 
guments will be heard as the court desires further light. 
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AN IRREPRESSIBLE ISSUE. 

What labor union restriction of output. comes to, in 
the engineering trades in England, is illustrated in a 
case cited as an every-day possibility in machine shops 
there. The foreman in question is a member of the 
Amalgamated Society of Engineers. A walking dele- 
gate or other headquarters official comes to him with 
the message, “‘We have — members unemployed ; can't 
you find work for them?” The reply may be, “Well, 
I have as many men as I want,” in which case the order 
is quite sure to be, “Put on another man and let them 
work a little slower.” 

The writer who cites the above refers to it as typical 
of the condition in union-controlled shops on the other 


side. No one claims for a moment that American | 


machinery manufacturers can keep on passing foreign 
makers, in the great international race, if the object 
openly avowed by English trades unions, that of keep- 
ing the largest possible number of men employed and 
making the work go as far around as it will, is made 
prominent here. Yet that the policy of organizations 
having to do with the metal working industries in the 
United States borders close upon the discredited and 
defeated attempts of the English engineers is palpable 
enough to cause serious thinking. Opposition to ma- 
chinery and piece-work, limitation of the output of the 
individual, and limitation of the output of a plant, as 
provided in tin-plate wage scales for example, are man- 
ifestations of the spirit that would establish labor 
cost by decree. 

We believe this matter is by far the most important 
with which American manufacturers, and particularly 
machinery manufacturers, have to deal today. It is a 
serious question, as indicated in a communication in 
another column, whether the positions of organized 
employers and organized employes on this issue are not 
so divergent that conferences and conciliation will not 
be as effective as.on some other issues. The mission of 
the machine and the legitimate mission of the union 
are-not essentially antagonistic, and a plan for increas- 
ing’ Output and wages as well, through the premium 
piece-price method, is on the face of it desirable. Yet 
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in the case. of the International Association of Machin- 
ists, the antagonism to piece-work has been embodied 
in the organic law of the union. There has been an 
apparent modification of this position in the New York 
agreement, as pointed out in the communication of the 
Christensen Engineering Co., yet when the issue came 
up squarely the agreement was as weak as sand. . 

As we have said repeatedly, the attempt to make 
product more costly is contrary to the whole trend of 
invention and of industrial progress. It cripples the 
producer and narrows his market and thus can only do 
injury to his employes, whom it is supposed to help. 
It is to be hoped the folly of the anti-piece-work cry- 
sade will be seen by its promoters, in the history of 
British industry, and that the repetition of that costly 
object lesson may not be required in the United States, 





RAILROAD EXPANSION IN THE NEAR FUTURE. 

With orders for more than 1,800,000 tons on their 
books the rail mills are not in doubt as to the character 
of this year’s business either in volume or profit. The 
Railway Age, in connection with the statement that 
full returns show 4,436 miles of new steam lines added 
in the United States in 1900, gives an estimate concern- 
ing the present year. A list of 200 railways now un- 
der construction or under contract accounts for a mile- 
age of 5,908, and “live projects” calling for 2,294, 
would increase the total to 8,202 miles upon which 
work may be completed or begun in 1901. The South- 
western States contribute 2,059 miles of the 5,908 miles 
of lines under construction, and the South Atlantic 
States, 1,172 miles. The Southwest, including 763 
miles in Texas and 612 miles in Oklahoma and Indian 
Territory, is the section of greatest promise in the di- 
rection of railroad development. The New England 
States show but 38 miles of railroad under contract or 
under construction, indicating that the construction of 
steam railroads has almost ceased. But our contem- 
porary refers to the continuance of competitive track 
laying in these and other thickly peopled States, 
electric railway projects and electric railways in opera- 
tion being plentiful in all the older States. The 
trolley lines connecting thriving towns in Eastern and 
Central Western States have done much to lessen the 
building of local lines of steam railway, and they prom- 
ise to be increasingly influential in retarding such 
development. The Southwest will continue to be the 
field of the largest possibilities for steam lines. 

The Railway Age makes some observations on two 
prime features of railway construction from this time 
on, that are of special significance to the iron trade: 

Two notable changes in the principles and motives of rail- 
way construction are evidently to characterize the new cen- 
tury. First, the era of parallel and competitive road build- 
ing has ended, and rival companies will not hereafter push 
madly into each other’s territory, duplicating tracks where 
one is sufficient and piling up bonded debts only to have them 
wiped out by foreclosure. Co-operation, or at least reason- 
able and honest competition, is to take the place of reckless 
overbuilding and disreputable rate-cutting, and roads will be 
built because they promise a fair return and will benefit all 
concerned, and not because some other line has built or may 
possibly build into that locality. With these principles in op- 
eration in railway building, contractors and supply dealers 
will get their pay, bond-holders will receive their promised in- 
terest, and stockholders will have a reasonable assurance of 
dividends. It will be the golden era of railway expansion. 

Second, it is to be notable as the era of physical reconstruc- 
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tion’ Within the last year some of the great railway com- 
uteahave expended many millions in reducing grades, 
; ing curves, replacing wooden structures with steel 
and-stone, multiplying tracks, building new stations and other- 
wise, substituting the permanent for the primitive, and this 
work has only begun. The standard of construction and 
equipment of American railways in root is vastly higher than 
it was in 1887, for instance, when 13,000 miles of track were 
thrown down and called completed. New road is now being 
built well and old road is being rebuilt better, and every mile 
of line hereafter will be equivalent in labor and value to sev- 
eral miles hurriedly put together in the days of quick con- 
struction and rapid bankruptcy, now, it is to be hoped, happily 
ended. The railway builders and supply men will have much 
to do and to sell in the coming years, and railway building, 
equipping and managing will stand on a more satisfactory basis 
than in the past century. 





Rockefeller [ines and Vessels Included. ™" ~ 


The report has reappeared in the past week and has been 
confirmed by J. P. Morgan & Co., that the Lake Superior 
Consolidated Iron Minés and the Rockefeller railroad and 
yessel interests are tobe taken into the United States Steel 
Corporation. . No. official announcment has been made, how- 
ever, of the terms or of the actual closing of the deal. 
Mr. Rockefeller’s interests include the Lake Superior Con- 
solidated Iron Mines, with a capital stock of $50,000,000, of 
which $29,887,448.97 is outstanding. It was incorporated un- 
der the laws of New Jersey in 1893 to acquire and operate 
iron mines on the Mesabi range, Minnesota. The company 
owns extensive properties in this region, and leases some of 
its mines to the Oliver Iron Mining Co. and others. It 
owns the Duluth, Missabe & Northern railway, extending 
from Duluth to Mountain Iron, Minn., and embracing about 
130 miles of road. The Lake Superior Consolidated Iron 
Mines has no direct mortgage indebtedness of its own but 
the Duluth, Missabe & Northern railway has a bon ‘ed debt 
consisting of $1,100,000 first mortgage 6 per cent bonds due 
in 1922; $2,251,000 consolidated mortgage 6 per cent bonds 
due in 1923, and $2,644,000 second mortgage 5 per cent bonds 
due in 1918. The stock of the Lake Superior Consolidated 
Iron Mines sold a few years ago as low as $9 a share. 
In the past week sales have been made in Boston at 104 and 
in New York on Monday 120 was reached. 

The Rockefeller vessels are operated under the corporate 
name of the Bessemer Steamship Co. Including the whale- 
back fleet there is a total of 56. The properties of the Lake 
Superior Consolidated Iron Mines are the Adams, Spruce 
and Cloquet at Eveleth; the Hull, Burt, Rust, Sellers and 
Pillsbury in the Hibbing district ; the Duluth, at Biwabik; the 
Etna at Mountain Iron; and the Minnewas at Virginia. In 
addition the company has vast reserves that together with 
the active properties represent nearly half the iron ore on the 
Mesabi range. 





The National Metai Trades Association. 


Announcement is made by Secretary Henry F. Devens of 
the third annual convention of the National Metal Trades 
Association, to be held at the Hotel Cadillac, Detroit, on 
Tuesday and Wednesday, April 9 and 10. The association 
through its secretary has been bringing its work to the at- 


_ tention of manufacturers in the metal-working trades in the 


past year, urging machinery manufacturers to become more 
closely united in view of the strong union maintained among 
their employers. While the membership of the association 
includes many strong firms, others are yet to be induced to 
join, and a number of the latter have been invited to attend 
the Detroit convention. The association made a joint egree- 
ment with the International Association of Machinists in 
May last, with which instrument our readers are generally 
familiar, and though it has not ended all friction it has been 
im many instances the means of avoiding serious trouble in 
the works of members of the assocation. On April 1, an 
agreement will be presented to all machinery manufacturers 
in the United States and Canada, not members of the asso- 
ciation, by the International Association of Machinists, accom- 
panied by a letter from the local lodge, requesting an early re- 
ply. The International Association of Machinists is conduct- 
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ing a most vigorous campaign for the inauguration of a 
shorter working day without a decrease in the daily wage, 
and in which it has the pledged support of the American 
Federation of Labor. 

The right of employers to introduce shop methods which 
are in the line of economical production, and their right to 
hire and discharge employes, are representative questions 
which it is believed can be better handled through organiza- 
tion than through individual effort. What the association 
has done and what it purposes will be pointed out, and other 
information furnished by the secretary, in response to any let- 
ter addressed to him at 95 Liberty St., New York. 





Late Pittsburg News. 
(Special Telegram) — 

Pirrssurc, March 20.—William G. Park chairman of the 
executive committee of the Crucible Steel Co. of America, 
resigned at a meeting of the committee at New York on Mon- 
day. He retires to get away from business cares. His suc- 
cessor has not been elected. 

The Sharon Steel Co. has decided to increase the capacity 
of its mills from 250 tons to 400 tons daily, also to engage in 
the manufacture of boiler tubes on an extensive scale. 





Personal, 


W. Y. Williams succeeds D. D. Lewis as superintendent of 
the Bessemer department of the Lorain Steel Co. at Lorain, 
O., Mr. Lewis having taken charge on March 15 of the Lake 
Superior Power Co.'s steel plant now under construction at 
Sault Ste. Marie, Ont. The employes of the department pre- 
sented Mr. Lewis with a diamond pin. 

Col. Millard Hunsiker, European representative of the Car- 
negie Co., was in Pittsburg several days last week. On April 
1 he will sail on the Kaiser Wilhelm der Grosse 

J. P. McCaslin, night superintendent of the upper plant of 
the American Steel Hoop Co., at Youngstown, O., has been 
appointed superintendent of the plant recently acquired by the 
company at Atlanta, Ga. 


Lake Superior Iron [lines. 


Announcement is made of the sale of the properties of the 
Odanah Mining Co., the Carey and Superior mines, located 
west of Hurley, Wis., to Pickands, Mather & Co., of Cleve- 
land. These mines have been operated about two years, 
producing last year 140,000 tons of ore, which may reach 175,- 
000 tons this year. 

The Pewabic Co., Iron Mountain, Mich., has placed an 
order with the Fred M. Prescott Steam Pump Works of Mil- 
waukee for a new pumping plant for the Walpole mine. The 
plant will have a capacity for handling 1,000 gallons of water 
per minute, from a depth of 800 feet. 








Obituary. 

Samuel J. Reeves of Canal Dover, O., treasurer of the 
Reeves Iron Co., whose sheet mill plant was absorbed by the 
American Sheet Steel Co., died on March 15, of typhoid fever, 
aged 30. Mr. Reeves was one of the best known iron manu- 
facturers of the Central West and though he had scarcely 
— than entered upon his career was credited with unusual 
ability. 

John Feigel, Sr., a member of the manufacturing firm of 
W. H. Larkin & Co., died at his home at Butler, Pa., Thurs- 
day, March 14. He was born in Berlin, Germany, 57 years 
ago. Fifteen years ago he located at Butler and associated 
himself with W. H. Larkin and established an extensive 
oil well supply manufacturing plant. 





The Jas. H. Baker Mfg. Co., of 503 Park Bldg., Pittsburg, 
has completed a steel extension to its works at Tarentum, Pa. 
An additional engine has been installed, the boiler capacity 
increased and considerable —— added, including eight 
hammers, four of which are heavy steam drop hammers. 
Punching presses have been added, to balance the additions to 
forging capacity. The company reports demand good par- 
ticularly for railroad forgings and for special work. In the 
latter the company has large contracts for articles requiring 
special attention and development. The plant has been run- 
ning 22 hours a day since November. 





The S. Obermayer Co, of Chicago and Cincinnati, has been 
appointed sole Western sales agent for the Hanna portable . 
pneumatic screen shaker. The device is having a large sale 
and the S. Obermayer Co. reports inquiries already in hand 
from all parts of the country. 
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NEW ENGLAND FOUNDRYMEN’S ASSOCIATION. 

The monthly meeting of the New England Foundrymen’s 
Association was held at Boston, Mass., on Wednesday, March 
13. At.the session in the afternoon an address on “Cupola 
Construction and Management” was. presented by Thos. D. 
West; accompanied by a number’ of charts, which were com- 
mented upon by the speaker. A synopsis of the address is 
given elsewhere. This session was very interesting and prof- 
itable, ‘lasting until 5:30. Then followed an informal half 
hour and at 6 o'clock dinner was served, covers being laid 
for 49 persons, all but two of whom were foundrymen. The 
evening session for the discussion of foundry topics began at 
about 8:30 and lasted. until 10:30. It was chiefly an informal 
quiz, Mr. West being kept on his feet most of the time answer- 
ing questions, which in turn provoked lively discussion. Mr. 
West made some comments at the outset on latter-day meth 
ods of mixing iron. He referred to the practice of choosing 
iron by fracture as having been handed down from those who 
first made use of appliances to remelt cast iron. This was 
done first in crucibles and later in calabashes, whichare similar 
to cupolas but movable. They were used as far back as 1734. 
Mr. West stated that over half of the founders of the country 
are now: working by analysis in. making mixtures and these 
could by no means be persuaded to return to the old method. 
It is true that some have tried to work by analyses and failed. 
This is not the fault of. the science of chemistry. Simply 
accepting a furnace analysis of pig iron and trying to be guided 
by it will not make a founder successful in the use of chemical 
analyses. There are many things to be considered and care- 
fully guarded against, in order to make this practice a suc- 
cess. No founder who worked by fracture could show such 
records for regularity in results as were attained by those us- 
ing analysis. The speaker combated the idea that the hardness 
of pig iron could be a guide to the character of the castings it 
would produce. He urged the foundrymen present to do all 
in their power to advance the practice of employing chemis- 
try for the making of mixtures. 

The meeting: was presided over by President George B 
Buckingham, Fred F. Stockwell, secretary. The following 
firms were represented: Arcade Malleable Iron Co.,  Bar- 
bour-Stockwell Co., A. Carpenter & Sons Foundry Co., Con- 
dor Iron Foundry Co., Rufus K. Jordan, Kinsley Iron & Ma- 
chine Co., H. B. Smith Co., Fred W. Dixon, Taunton Loco- 
motive Mfg. Co., City Iron Foundry, Pawtucket Foundry Co., 
W. B. Grant, Phoenix Iron Foundry Co., American Tool & 
Machine Co., Allston Foundry Co., James Hunter Machine 
Co., Pratt & Whitney; Hayes Foundry Co., Geo. H. Lincoln 
& Co., A. W. Bond & Co., Whiting Foundry Equipment Co., 
Wollaston Foundry Co., Rogers, Brown & Co., Weir Stove 
Co., Walker & Pratt Mfg. Co:, Bellows Falls Machine Co., 
Hopson & Chapin Mfg. Co., Kabley. Foundry Co., Saco & Pet- 
tee Machine. Shops, International Power Co., Colvin Foundry 
Co., New England Butt Co., H. E. Pridmore, Brown & Sharpe 
Mfg. Co. 

A vote of thanks was given Mr. West for his paper and 
for his willing response to all the questions asked by his audi 
tors. 





Vulcanus Forging Co. 

In view of their rapidly increasing business; the directors of 
the Vulcanus Forging Co., of. Cleveland, at their last monthly 
meeting decided to increase their capital stock from $50,000 
to $100,000. It is intended to make many improvements and 
enlargements to the plant of the company, which will be of 
considerable cost. Plans for the construction of new build 
ings on the unoccupied part of the company’s property, at the 
corner of Hamilton and Wason streets, are being: prepared, 
and by mid-summer it is expected that new machine shops and 
a new power plant will be ready for use. An expenditure of 
$30,000 will be made for new machinery, the purpose being to 
have the equipment of the plant thoroughly modern. 

The Vulcanus Forging Co. was incorporated March 22, 
1899, with a capital stock of $20,000. Within a few months 
this was increased to $50,000.: A fire at the plant in May, 
1899, delayed operations somewhat, and in October of the same 
year a second fire which burnéd to the ground all the plant 
but the power house, found the company with contracts on 
hand amounting to over $25,000, but this was advantageously 
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sublet. The plant was rebuilt and went into operation in Feb- 
ruary, 1900. It consists of a forging and machine shop, 
127x125 feet in dimensions, and a power plant 50x75 feet. The 
company owns property on Hamilton street, between Wason 
street and Case avenue, with a frontage of 140 feet, and a depth 
of 250 feet running back to Dart street. On the rear of the 
property are direct switches from the Pennsylvania raijf- 
way. Several large upsetting and rivet machines, and a large 
4% inch Reliance machine and tool threader will be added to 
the equipment at once. Throughout the past year orders 6n 
the books at a given time have ranged from $15,000 to $30,000 
worth, and at present the business in hand and the outlook are 
most gratifying. The products of the company consist of al] 
kinds of structural and boiler rivets and bolts, rods, tele- 
phone specialties, special nuts, air brake pins, lag screws, ma- 
chinery forgings and special forgings. The company holds 
patents which have been a source -of great profit. Chief of 
these is a patent Hathaway transfer table, which has a sale 
all over the world. 

The officers of the company are as follows: President, F, J, 
Patterson; vice-president, Henry J. G. Melcher; treasurer. 
J. A.-Melcher; manager; A. G. Hathaway. The directors are 
the foregoing officers and Charles Hathaway, Frederic Zim- 
merman, W. B. Maxson, and H. St. Clair Hathaway. 





Splendid Gifts from Andrew Carnegie. 


Mr. Andrew Carnegie has made the past week memorable 
in the record of his princely bestowments. Just before sailing 
for Europe on Wednesday, March 13, he wrote a letter to 
President Schwab and the managers of the Carnegie Co. 
turning over to them $5,000,000, of which $1,000,000 goes to 
the maintenance of the Braddock, Homestead and Duquesne 
libraries previously built through his generosity, and $4, 
000,000 for a pension fund, the income of which is to be used 
for the relief of sick or needy employes of the Carnegie Co., 
or for the relief of families of men killed in accidents in the 
company’s works. Another surprise came in the announce- 
ment in the same week of Mr. Carnegie’s offer of $5,200,000 
for the establishment: of 65 branch lhbraries in New York 
City provided the city furnishes sites and maintains the li- 
braries. Several citizens of New York have already offered 
sites and the city officials expect to comply with the condi- 
tions so that the entire gift may be secured. 

In connection with his Pittsburg gift Mr. Carnegie wrote a 
letter to his associates telling of his plan for the pension fund. 
He also addressed a letter to his friends in Pittsburg giving 
his reasons for retiring from active business. These letters 
have been widely published in the week. They reveal anew 
the generous impulses and the rare philosophy of the writer. 
We regret that the demands upon our space forbid the carry- 
ing out of our wish to publish them as a matter of record. 

Five interesting blue print charts have been prepared by R. 
G. Beker, Ohio Engineering Co., Cleveland, from the statistics 
of the American Iron and Steel Association and others. The 
first is a plot of the total pig iron production of the United 
States for 1810-1900. In comparison with it the production 
of Great Britain for 1850-’99 is shown. In addition the total 
charcoal pig production, and the Bessemer pig production 
of this county from the beginning to 1899 are given. The 
production of Alabama, Illinois, Ohio, and Pennsylvania for 
1895-’99 are likewise plotted, with prices of pig iron for the 
different years in the United States. A second chart treats 
particularly of the production of steel rails. ‘The third chart 
plots the steel production of the United States and other coun- 
tries from 1872 to 1899. As in other products, the graphic 
presentation emphasizes the position of the United States, the 
output for 1899 reaching over 10,000,000 tons, Germany fol- 
lowing with over 6,000,000 tons, while Great Britain is third 
with 5,000,000 tons. Coal production in the United States 
from 1885, with a comparison of the outputs of different coun- 
ties in 1808 and 1899, is the subject of the fourth chart. The 
fifth is devoted to iron ore production in the United States 
from 1884 to 1899 inclusive, with special lines for the Lake 
Superior ranges. The world’s production of iron ore for 
1899 or the latest year of official returns, is shown in the form 
of banded columns. The pre-eminence of the United States 
in iron and steel and coal is strikingly shown by the entire 
series. 
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BLAST FURNACE AND STEEL WORKS CHEMISTRY. 
Practice at the Duquesne Steel Works. 
To THE EDITOR : 

I think it can be safely said that good chemists recognize 
two sorts of silicon determinations, the “hurry-up” and the 
regular kind Among the former are all those in. which, 
without waiting for complete solution of the drillings, the 
solution is rapidly boiled to dryness over a Bunsen burner 
or blast lamp, and then rapid solution of the resultant residue 
and filtration. 
of error other than those of ordinary manipulation: 1. In 
complete solution of the sample, thereby contaminating the 


The methods are all subject to three sources 


silica with metallic iron. 2. Loss by spattering. 3. Incom 
plete solution of the final salts, contaminating the silica with 
the oxides of iron. By the exercise of rare good judgment 
rarely found in a “good” chemist, these three sources of error 
may be made to balance each other and a correct result 
found, but at best the method is only a makeshift one. As 
first proposed by Mr. S. A. Ford it was for the purpose of 
determining the silicon in the mixer iron after the addition 
of a cast to the mixer and before the mixer iron would reach 
the converting mill, with the idea of guiding the blower in the 
scrap additions to control the heat in the converter. It was 
afterwards found that the data so obtained were of no use to 
the blower, he being perfectly able to regulate the tempera 
ture during the blow by scrapping, steaming or side blowing 
The silicon determinations are still continued, but more care 
fully, and merely as a case of back reference 

An accurate determination of silicon with the minimum. of 
error means the complete solution of the drillings, the evap 
oration to dryness without boiling or spattering, and then 
baking or drying to complete dehydration of the silicon, 
complete solution of all the resultant mass but the silica and 
carbon (if not previously destroyed), filtration and washing, 
leaving nothing but the silica and carbon on the filter, burning 
and weighing. Our average time for shot samples, taking 
twice the factor weight, is forty-five minutes, while any num 
ber up to six can readily be done in an hour 

Previous to the construction of furnaces. at the plant with 
which the writer is connected, we were buyers of pig iron and 
the receipts ranged from 100 to 150 cars per day. Aside from 
other elements a silicon determination was made in a sample 
pig from each car before unloading. With 40 silicon dishes 
and a hood containing 20 burners and tripods and an equal 
number of funnels, filtering flasks and platinum crucibles, and 
burning the precipitates 20 at a time in a muffle furnace, tw 
men could readily complete the rs5o0 silicon determinations in 


nine hours. 
J. M. Camp 


Duquesne, Pa., March 16, rgor. 





Five Determinations in an Hour. 
To THE EpiTor: 

In answer to the inquiry in regard to silicon determinations 
Part of the regular work of our laboratory (Ashland Iron & 
Steel Co.) consists in making five silicon determinations on 
samples from different beds on each cast of iron. These five 
determinations are regularly made in one hour from the 
time the sample pigs are received. This includes drilling the 
samples on a hand drill press. The evaporations are made 


in No 


sulphuric acid, no chromic acid being used. The ignitions are 


1 beakers on an ordinary hot plate, with nitric and 


made in platinum crucibles over gasoline burners, which are 
not nearly as good as a gas blast lamp. In a laboratory sup 
plied with gas and a blast the time for the five determinations 
could undoubtedly be reduced to fifty minutes 

Evucene B. Smiru 


Ashland, Wis., March 14, 1901. 


What is Done at Another Canadian Furnace. 
To Tae Epriror: 

Referring to the article which appeared in a recent issue of 
The Iron Trade Review relative to the rapidity of silicon de 
terminations I notice that our friend, Mr. Holland, has 
asked a comparison of his record with that of chemists in 
the United States 
leave to offer a few notes and figures from my experience as 
It has already 


With your permission, however, I beg 


chemist at another Canadian charcoal furnace. 
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been very rightly stated by Mr. F. W. Bauer in his commun- 
ication under date of Feb. 16 that second in importance to 
the method itself, the length of time required for a silicon 
determination depends very largely indeed upon the “labora- 
tory equipment, and upon other conditions.” Of the other 
conditions the most important is, first, the silicon contents 
of the sample under analysis and second, the proportionate 
amount of graphitic carbon present. Below is given a record of 
the length of time required by the writer in determining the 
silicon by Drown’s method in our No. 2 charcoal iron, vary- 
ing from 0.90 to 1.50 per cent in silicon and from 1.00 to 2.00 
per cent graphite 

One determination was made in 18 minutes 

lwo determinations were made in 24 minutes 

Three determinaticns were made in 31 minutes 

Four determinations were made in 40 minutes 

Six determinations were made in 55 minutes 

I am in the habit of dissolving and carrying on evaporation 
over Bunsen burners, and as quickly as the proper point of 
evaporation is reached, remove the dish and place immediately 
over a blast lamp, where from a blast of cold air directed 
against the bottom of the dish it is cooled in a very short 
time. Filtering is rapidly done through a 9c. m. S. & S. filter, 
No. 589, by the aid of a filter pump which is so arranged that 
two filtrations are carried on at the same time. 

Apart from the selection of good methods for use in the 
laboratory it has been the experience of the writer that it is 
not only necessary to be supplied with suitable apparatus in 
analytical. work, which of course is the first and most im- 


portant factor, but it also important that in. order to 


economize time in rapid determinations the apparatus must be 
o conveniently arranged that as little time as possible is lost 


1 1 


in chasing about the labratory. For example, with the bal- 
ances located in one corner of the building, the hood in an 
ther, the filter pump in a third, and the blast lamps in a fourth, 
a very good share of time must necessarily be lost in passing 

and fro between these places during: operations It is 

refore of importance that great care should be exercised 
by the chemist in so arranging his labratory apparatus that 


labor and attention may be wholly concentrated 


on the de 
ermination in hand. Mote particularly will this be found 
idvantageous when several determinations are being. carried 


at the same tim 
Horace C. MABee. 
Deseronto, Ont., March IT, 1901 
Ten to Twelve [linutes the Limit of Speed. 
To THe Eprror: 
In response to Mr 


pig iron silicon determinations in 25 to 30 minutes, 


Holland’s request, will say that we make 


without suction, and burn off the graphite with an ordinary 
blast lamp. We can make them in less time, but I consider 
horter time than the above dangerous for general labora 
tory work Usually the samples are not uniform; one part 
sample dissolves sooner than others. But to run 
gainst time an experienced chemist can make a determina 


tion of silicon on an ordinary pig iron in 15 minutes withor 


suc n and burn the graphite off with an ordinary blast 
imp without oxygen. By taking a specially prepared sampk 
g a platinum dish and evaporating to dryness with ju 
enough solution to dissolve it in a hot flame without a watc! 
gla (experience enabled ‘me to make a solution that would 
not spit with strong heat), redissolving as soon as dry 
ltering \ ishing gniting weighing, experienced chem! 
é t get ‘ through in less than 10 to 12 minutes, wit! 
the arrangements of the times for rapid silicon de 
termination, or if they can I never read of it 
C. Jones. 
Lahoratory Bellaire Works, National Steel Co 
Bell e, U MI | I4, 1901. 
A Record of 6 1-2 [linutes. 
To THE EDITOR: 

Replyir gy ito \ I ury regard toa! if d silicon deter 
mination, Ww s t the best record made at the South 
Works for ie dete it \ { ninute Conditions 
were purpos« le favorable, and the 6% minutes includes 
the time fro g veigh the time included .in 
the final weight It w made on tron carrying 1.50 per cent 
silicon ry rage time for making one licon determina 
tion is al > minut We frequently make two determina 

ute Witiram Brapy, 


Chief Chemi Illinois Steel Co 


March 15, 190! 
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MODERN CONSTRUCTION AND MANAGEMENT OF 


CUPOLAS.* 





BY THOS. D. WEST. 

The subject which I have chosen for this paper is one in 
which every foundryman, no matter what his specialty, should 
be interested. All founders possess more or less knowledge 
of cupolas and mixing irons. It is not a great many years 
since some would have us believe that the science of operating 
cupolas was vested in good and evil spirits, who could be 
brought into control according as the cupala man puckered 
his mouth and the wind blew; and woe be to him who dared 
to intimate that they were appliances which could be con 
trolled by human intelligence.. Progress has so changed all 
this that if success is. not achieved, a cause and a remedy are 
sought for by the use of brains in applying the principles 
which underlie all such work. The understand 
these principles, the more capable are we 
in the management of cupolas. ; 

A great many different designs of cupolas have been used 
Europe without doubt has tried a greater number than Amer 
ica. I could spend the whole afternoon sketching and ex 
plaining the different kinds of cupolas that have been used 
This would be of interest had they been a Nev 
ertheless, to know the reason why any certain appliances have 
been set aside may often better emphasize the features which 
were found an improvement over the old. 

There was a time within the memory of many when th« 
McKenzie cupola was largely used. 
will no doubt know, was brought in at the tuyeres, which 
were continuous. This contraction made the tuyere section 
much smaller than any other part of the cupola. 
polas worked well for small heats, or those of one or two 
hours’ duration. When running longer than this the 
facing the tuyeres became chilled and bunged up readily, so 
that the blast could not enter in sufficient volume to support 
the combustion necessary to do good melting, and besides the 
cupola was often bunged up so badly as not only to stop all 
melting, but cause much extra expense to clean out ready for 
another. heat. 

The ‘gradual enlargement of heats which founders have 
found necessary to supply the growing demand for castings 
and meet competition; has led to a study of the cupola ques- 
tion and resulted in gradual enlargement of the area. fronting 
the tuyeres. These changes showed such improvement that 
it is rare today to. find. any using other: than what may be 
called straight cupolas, it being understood that the melting 
zone will be larger than the portions below or above it. It 
may be that in very large cupolas or.those more than 60 inches 
inside diameter they may be brought in slightly at the tuyeres 
with good results, in some cases. Instead of doing this with 
large cupolas, I prefer to use center blast, which we have had 
in use at our foundry for about six years, running heats from 
60 to 100 tons. I claim to be the originator of the first 
practical center blast, and why it has proved so successful in 
our foundry and is not more generally used will, I think, in 
terest those present. (Chart shown with details.) 

Another improvement that has been made in the past few 
years lies in the increase of the height of cupolas. 
fifteen. years ago if a charging door was six to nine feet above 
the tuyeres it was thought ample. It has been found 
economical to increase the height of cupolas, as by so doing 
more heat is utilized in raising the temperature of the iron 
before it settles to the melting point. The Carnegie company 
has cupolas about 30 feet high to the charging portion. For 
long heats this is very desirable... Where heats are of only 
an hour or two duration it is not so practical. Heights of 
twenty feet upward, could be better utilized for light heats 
by having two charging doors and stagings 
heats ranging from one to three hours, the charging doors 
as a rule should be three and a half times as high above 
the bottom plate as the inside diameter of the cupola) Then 
again it is well to have a good height of stack and these are 
best built of the same diameter as the cupola. 
the gases a better release and causes less destruction of the 


better we 


to attain success 


success. 


This, as some present 


These cu 


area 


Twelve to 


very 


However, in 


This plan gives 





* Synopsis of a paper read before the New England Fonndrymen’s as- 
sociation, Boston, Mass., March 13, 1901. The paper was accompanied by 
charts which were explained at length. 
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lining, besides making it more comfortable for men charging 
the stock. 

The next question we will take up is the height and size of 
tuyeres. These are placed in cupolas all the way from 8 
inches to 60 inches above the bottom plate and there are few 
things about a foundry so poorly designed for their work. 
One can find founders running very light heats for the capacity 
of their cupolas, having tuyeres from 20 to 30 inches high, 
while others are trying to run very heavy heats with tuyeres 
§ to 12 inches high. I know there are those who advocate 
low tuyeres for all classes of castings or heats. I cannot be. 
lieve that such persons have had any extended experience in 
running what are generally termed heavy work shop cupolas. 
I would like to watch a person trying to keep a low-tuyere 
cupola going for a whole day or week, as is often done with 
those having high tuyeres. Some founders think they have 
done well if they have run their cupola for two hours, and 
then have a clean bottom drop. The secret of being able to 
run long heats and have a clean drop lies in having tuyeres 
so high that they can not only hold what iron is necessary 
for a tap and which for some may range from one to ten 
tons, but also have a distance of 6 inches to 16 inches between 
the slag hole and the bottom of the tuyeres. This prevents 
the slag from approaching the level of the tuyeres sufficiently 
close to be cooled or chilled by the entrance of the cold blast. 
so that the slag can be kept in a very fluid state to flow freely 
out of the slag hole. By having a thin slag, the refuse which 
comes from the ash of the fuel, sand and rust of the iron, also 
the oxidation of the silicon and manganese, is prevented from 
accumulating in the cupola. Where this is accomplished and 
there is ample tuyere area, one may run cupolas over 30 inches 
inside diameter about as long as the lining will stand from 
being greatly impaired or burned out, and still have a clean 
bottom drop. 

Where heats do not extend more than one to two hours, ac- 
cording to the size of the cupola, and the metal can be let run 
or tapped out at short intervals, it is not generally necessary 
to have tuyeres more than 12 to 18 inches above the bottom 
plate, and still have a clean bottom drop. Such low tuyeres 
for light heats save fuel and give hotter iron than high tuyeres. 
This is owing to the metal having to drop through less space 
to be cooled by temperature lower than that at the melting 
point. When cupolas from 24 to 60 inches or larger on the in 
side diameter have heats exceeding one to two hours’ duration, 
it is generally necessary that they be designed to permit being 
slagged out, and in doing this, the greater space that can be 
left between the slag hole and tuyeres the cleaner and longer 
melting can be obtained. 

The combined area of tuyeres should be about 25 per cent 


of the inside area of the average diameter. Up to about 
fifteen years ago tuyeres area were, as a rule, too small 
for good work. There are a great many different forms 


of tuyeres, but founders have come to learn that it is not so 
much the form as it is having sufficient area evenly distrib 
uted. Some founders use upper tuyeres in the distribution of 
blast. 


speed 


These are very effective in saving fuel, increasing the 
of melting and assisting cupolas to run long heats. 
drawback lies in shortening the life of linings. On 
Their saving of fuel 
is due to their admitting a supply of oxygen above the level 
of the bottom tuyeres, to unite with escaping carbonic oxide 
which is a dead gas, and turn it more to carbonic acid, which 
is the form of gas obtained by thorough combustion. The 
truth of this is often exhibited where a flame can be seen 
started at the charging door or top of the stack by reason 
of a new supply of oxygen coming in contact with the car- 
bonic oxide which is escaping out of the cupola. As there 
are those who do not believe there is any advantage gained 
by upper tuyeres, I will cite some experiments I made some 
years back that demonstrated their utility to me. 

In regard to the volume of blast, it can be said that all 
should be used that is practical for creating rapid combus- 
tion. Large tuyere area and strong blast gives the greater 
speed and economical melting, as a rule. Too much blast 
is evidenced by a decrease in speed, clogging of the cupola 
and increase in fuel. It requires for best results from 30,000 
to 33,000 cubic feet or something like a ton and a quarter 
of air to melt one ton of iron. 


Their 
account of this some will not use them. 
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The variation of moisture in the blast has much to do with 
causing irregularities so largely found in melting. This can 
be realized more fully when we consider that oxygen free in 
the air forms about one fifth by volume or one-fourth by 
weight, the other ingredient being nitrogen, in contrast with 
moisture or water, which in weight is 88.9 of oxygen and 11.1 
of hydrogen Air can absorb a large quantity of water. In 
warm weather it contains a great deal more moisture than 
At ordinary temperatures, air can contain 


in cold weather 
shout 0.27 per cent of water, whereas at zero it can hold only 


about 0.04 per cent. 
The effect of moisture in the air is well demonstrated in 
































FIG, 


making iron at blast furnaces. In the months of June, July 
and August the extra moisture in the air may call for about 
a third more fuel and reduce the output about one-fourth from 
that which can be obtained in cold weather. Water contain- 
ing as it does 88.9 of oxygen, one might think it would serve 
the air. Were it not for the 


the same end as oxygen 1 


FIG. 2.—-MACHINE SHOP WITH 


fact that water resists dissociation of its elements up to a tem 


perature of 1,800 degrees Fahr. it would not be so injurious 
in blast. However, before the blast is raised to a temperature 
of 1800 degrees, which separates the hydrogen and oxygen 
of moisture, the latter absorbs much heat which means extra 


fuel. 


It is generally conceded that no two heats in the same 


cupola will give like fluidity in the general management of 


cupolas. A study of the variations in the humidity and tem- 


perature of the atmosphere makes it possible to account for 
practice and 
opens a field for the use of the hygrometer and thermometer, 
by any who desire the better to control the evils of daily 


much of the irregularity noticeable in cupola 
I 


changes in the temperature and humidity of the blast 
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A MODERN AIR COMPRESSOR WORKS. 





The plant of the Franklin Air Compressor C Franklin, 
Pa., in which manufacturing operations were begun in Febru 
ay} se yonuiseul “SOTO Ul yo SOIN}JVO] May EB JOU Sjuos mid ‘Aur 
aim of the builders was to secure an establishment thorough 
ly up to date in architecture and equipment For the ac 


companying illustrations and description we are indebted to 


the Ratlway Age of Chicago, III 
A general feature of it portance in 


ne tact 


nnection with the 
whners will be 


establishment, in addition 
in position to furnish complete air equipments from com 


\ 


‘ 


I1.—PLAN OF THE FRANKLIN AIR COMPRESSOR CO."S WORKS FRANKLIN, PA. 


pressor to the smallest pneumatic tool, is that the compressors 


manufactured in the new plant will be of a kind especially 


adapted to furnish power for pneumatic: tools and will be 
limited to their requirements. The working out of the prob 
on a minimum num 


1! 


lem is expected to result in settling uy 


ber of styles which may be. built in quantity with the ad 





PNEUMATIC TRAVELING CRANE, 


ntage e li f expense and formity which will | 

con f form of specializatio1 The Frank 
lin Air Compre r Ci capitalized at $300,000, and its officers 
are as follows: President, Charles Miller, president of the 
Galena Oil Co., and other concerns; vice-president, J. W 
Duntley, of the Chicago Pneumatic Tool Co.; J. S. Coffin, 
assistant to the pre sident, and Samuel G. Allen, secretary and 
general manager. The Franklin company will have to do with 


the manufacturing of compressors only. The handling of mat 


s relating sales will be controlled by a second company 


with offices in New York, and known as the New York and 
Franklin Air Compressor Companies. Of the latter organiza- 























erecting and testing floor 


chinery manufactured. 
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tion, J. W. Duntley is president; Alexander Mackay, vice- 
president, and W. P. Pressinger, secretary and manager. 

The new plant. at Franklin has been arranged and equipped 
with the idea of making it modern in every respect. The gen- 
eral arrangement is shown in the accompanying plan. . The 
principal buildings inclu“e a machine shop, 100 by 250 feet, 
with superintendent’s office and draughting room in. an annex, 
40 by 100 feet; a foundry, 120 by 170 feet, which is not yet 
completed; pattern storage house, 40 by 60 feet ; boiler room, 
50 by 60 feet ; engine room, 50 by 50 feet; forge shop, 30 by 55 





FIG, 3.--HEATING PLANT. 


feet; pattern shop, 40 by 60 feet, and a two-story office build- 
ing, 25 by 40 feet, at the entrance to the grounds. The site 
is directly on the line of the Erie Railroad branch from Mead- 
ville to Oil City, and in connection by switching lines with the 
other roads entering Franklin. The foundry building lacks 
The frame is fully 


fully 


the erection of its walls to be complete. 
The other 
equipped, and opérations are under way for the filling of an 


erected. buildings are complete. and 


order for 39 compressors. The interior of the machine shop, 
the principal. part of the plant, is well shown in one of the 
accompanying engravings. The excellent provision in the way 
of lighting by natural light is shown with sufficient clearness 
and the equipment for electric lighting is satisfactory. The 
light effect is also enhanced by the painting of the interior 
in white, and the machine equipment is finished throughout 
in white enamel paint. 


FIG. §.—BOILER ROOM, 


The shop is arranged with a two-story central part entirely 


free from obstruction. and running the entire length of the 


yuilding. This is about 60 feet in width and is to serve as the 


The bays on either side are occu 


pied by machines, tool room, heating and ventilating plant, etc 
The erecting floor is served by a pneumatic traveling crane 
of sufficient capacity to handle the heaviest parts of the ma 


One of the engravings shows it in the 


act of conveying a compressor bed from one end of the shop 
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to the other. Air is conveyed to the crane by a flexible hose 


suspended upon wires at the side of the craneways, and which 
festoons into loops or straightens out along its supporting w 


ire 
according as the crane moves toward or from the fixed point 


from which air is supplied. The connection between the end 
of the crane and the traveling carriage is made in the same 
way. 

\ particularly interesting feature of this shop is the test- 


ing floor. On either side of a spur track,. which 


enters the 
end of the building to a distance of about 65 feet, are set. upon 





FIG. 4.—-LAVATORY AND LOCKER. 


solid foundations, pairs of 15-inch I-beams perfectly leveled 
and flush with the floor hese are permane g beds 
and permit the testing of 10 or more compressor t one 
Space for the flywheel Is Prov ded In openings covered by ré 
movable iron plates beside each bed, which afford a level floor 
when the beds are not in uss From the testing beds the com 
pressors may be loaded directly on cars for sl ipment 

The machines, many of which are of special pattern, are of 
the latest type of the machine maker’s product, and were 
furnished. by leading. manufacturers The building is thor 
oughly heated and ventilated by an equipment furnished by 
the Buffalo Forge Co., and partly shown in one of the en 
gravings. The same illustration shows also the manner of 
supporting the shafting for such machines as are outside 
the bays, which shafting is driven from the main lines of 


shafting within the bays 


j 


FIG. 6.—RKOPE DRIVE. 


Power conveyed from the engine room by meat I 


rope drive The drive rh a tunnel between the 


pass S tn? 


engine room and the machine shop and also under the floor 
of the machine shop to the lines of shafting upon each side 
lhe shafting is arranged with reference to groups ot machines 
by means of clutches, so that a limited number of machines 


of the whole equipment may be in operation at onc: 
Che pattern shop is a model in its way and ‘s thoroughly 


equipped for the delicate work to be done there Che 


al phic A A * ON 
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shop is not an extensive part of the establishment, but _ its 


equipment of forges, 


received its proper 
The boiler room contains one feature which is attractive 


and does much to make this usually dingy and dirty. apart- 
itself attractive. This is the arrangement for bringing 
coal to the furnaces from the supply outside. Coal is brought 
upon an elevated track and dumped into a space connected 
with the boiler room by the track shown in the engraving of 
the boiler room, on which runs the car also shown in that view. 


Bradley hammers, etc., shows that it has 
proportion of attention. 


ment 


This car has sides perhaps 18 inches in height, the one in the 
side toward the furnaces being arranged to drop in a manner 
similar to the end board of a farm wagon. The coal is brought 
from the storage room to the furnaces in this car, and is thence 
shoveled directly into the firebox. The arrangement is not 
oviy easy for the fireman, but saves any trace of coal upon the 
‘floors. 

The lavatory arrangements are unusually complete. A 
fairly complete understanding of them is given by an engray- 
ing herewith. Hot and cold water are supplied in several 
long basins in the room set apart for this purpose in the 
annex behind the superintendent’s office, and the walls of 
the room are filled with lockers made entirely of expanded 
metal. The ease of cleaning by air or water with a hose is 
obvious. Ample closet facilities are also provided 

Above the superintendent's office is the draughting room, 
lighted upon three sides. The equipment of drawing board 
stands is interesting, the stands being made of piping. They 
are absolutely rigid as a support and capable of every neces 
sary adjustment. They are also provided with bolts. for 
permanent attachment to the floor. Convenient blue printing 
facilities and a well arranged and fitted up dark room for 
photographic work are included in the equipment of the room 





THE BRITISH IRON MARKET. 

The iron and steel and allied trades have been dull again 
during the past week, and further reductions in prices are re- 
ported. In the pig iron market, as in other branches of the 
trades, business is very small, and there is a weak tone all 
round. Finished materials are no better off. Transactions are 
of a hand-to-mouth character, and prices have fallen away 
again in many districts. There is no change to report in the 
engineering trades, and the ship-building industry remains 
without much alteration. Our American correspondent cables 
that the Carnegie-Morgan deal has been put through, but that 
the effect upon the market is as yet uncertain. The Continental 
markets are still in a very unsatisfactory condition, trade being 
very quiet, and prices remaining down at a low level 

Pig Iron.—Business in pig iron is still confined with very 
narrow limits, the continued downward movement in prices 
being sufficient to convince buyers of the advisability of oper 
ating only for their immediate needs. The increase in business 
for spring delivery usually experienced at this season of the 
year is not yet in evidence, and accordingly the trade are again 
taking a somewhat despondent view of the present position and 
of future prospects. No doubt matters would speedily improve 
if prices could be steadied up a little; but while they are falling 
it is useless to expect buyers to enter into any extensive en- 
gagements. In the Cleveland district the market for hematite 
is weaker than that for ordinary iron, mixed numbers being 
reduced to 60s, while in Barrow the demand is equally poor. 
The following is a statement of the public stocks of pig iron in 


tons: 
Changes during 1901. 
Increase Decrease 
Tons Tons rons. 
Connal’s at Glasgow ....... a exves6g,Q00 —- 6,600 
Connal's at Mid ilesborough ee 54,341 | 
Railway Stores, Middlesborough......... 14 900 | —_ee ~t¥ 
Connal's at Middlesborough, hematite. 405 — 150 
Hematite, We st Coast......... maineetenns, aevaeuteh 28,491 5,59! aan 


Manufactured Iron and Steel.—There is no improvement in 
the finished branches of the trade. Business is still very dull, 
and a number of reductions in prices, some of them rather im- 
portant, have taken place during the past week. In Middles 
brough bars have come down 5s. per ton, and common iron is 
now £6 15s., best at £7 5s., and best best at £7 15s. Plates, too, 
have been reduced ios. per ton, making steel ship descriptions 
£6 5s., while iron and steel ship angles are down to the same 
figure. Iron sheets now stand at £8, and steel at £8 10s.; pack- 
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ing iron realizes £6:5s.; and galvanized corrugated sheets £11 
for iron, and £11 10s. for steel. Other reductions are also re- 
ported from this district. Some of the North Staffordshire 
makers have sent out circulars bringing their list basis for bars 
down .10s., to £7; but the leading houses are still quoting £7 
10s. In Lancashire, however, the official rate has been reduced 
to £7. 

Engineering and Shipbuilding. —Throughout practically all 
branches of the engineering trade, apart from one or two spe- 
cial sections, there are reports of slackening activity, and an 
unsatisfactory outlook for the immediate future. Generally, 
however, there is a fair amount of work in hand, at any rate 
for the present, but this is running out without being replaced, 
and a not very distant period of slackness would seem to be in 
prospect. The labor returns of the trade unions also show a 
lessened demand for. workmen, the leading societies having to 
report a gradually increasing number of out of work members 
on their books. There is little fresh to report in the ship- 
building industry. 

Foreign.—On the Continent trade is very quiet. The amount 
of rolled iron going into consumption in France is of such 
small extent that mill and forge owners have been obliged to 
discharge a large number of hands, and in all the districts 
production is being restricted in every possible way. The sit- 
uation of the finished iron trade in Belgium is very unsatis- 
factory, as not only are makers competing very keenly for the 
few orders being given out, but they find the ground cut from 
under thier feet by German firms. Trade in Germany contin- 
ues dull. 

Comparison of Prices.—The annexed table shows the cur- 
rent prices compared with those of last week, and of the cor- 
responding period last year: 


























Mar. 1, | Feb. 21 Mar. 2, 
1901 1901. 1g00 
IRON ORE— s. d. s. a s. d 
Rubio, ae ae 15 6 ar 6 
Cardiff... me oy 88.6 1s 3 20 0 
Pottery Mine, North Staffordshire... .| 20 6 20 6 17 6 
Hematite, West Coast (at mimes)............... 18 © 18 0 17 6 
PIG-IRON— 
No. 3 foundry, Middlesbrough.................+. 46 0 466 | & 9 
WIENS sitneiscintnticiesabionnsad ot 6 4 46 4 6 9 
Scotch warrants, Glasgow........ : $2 7 54 6 a 1 
Hematite warrants, West Coast... 59 3 so 6 | 77 2 
Cold blast (foundry), South Staffs... .... 120 © 120: © tye ° 
Welsh bematite, Cardiff.............cccceccerereeenes 6 o 65 © Ss 0 
MANUFACTURED IRON & STEEL— £04146 4i14 06. 4 
Marked bars, South Staffordshire 10 © 9g t Olt © © 
Common bars naoiin’ 1% 0 7 1§ O/|t© 10 © 
Stee! rails, Middlesbrough... 26/5 2 617 7 6 
West Coast.............. sen -—!|5 17 6'6 @ O17 0°80 
vas RECS wa 177 6\'5 17 617 5 @ 
Steel angles (eng. ), - aan a 12 6 6 17 6 8 10 oO 
7) pad ssocounaseseses i 0 61% 018 § © 
Steel plates (ship), Midd brough... 5 0/6 15 0/8 5§ © 
GIRS ZOW ....... ee ccceneeeeneeres 16 0|6 15 © 8 tw 0 
Tinplates, Bessemer I. C. cokes, South s. dj 6s. 4. d 
Wales .. CATS BA 2 9 | «13 «© 16 0 


fives and Coal Trades Review, London, March 1 } 





The W..B. Pollock Co., Youngstown, O., has closed the 
deal for the Himrod furnace property. Work on the new 
plant will commence shortly. Jt will consist of four principal 
buildings and several smaller ones. The main building will 
be the erecting and machine tool department, and will be of 
steel frame construction, 120 x 300 ft. The Morgan Engim 
eering Co., Alliance, O., will furnish two 20-ton, one 10-ton, 
and two §-ton electric traveling cranes for this building. The 
forge building will be of steel, €o0 x 175 ft., the cranes for 
which will be supplied by the Whitney Fdy. Supply Co., Chi 
cago. The warehouse will be of steel, 60x 140 ft., and the 
engine and power house of brick, 50 x roo ft The new plant 
will about double the capacity of the present plant. The com 
pany will supply its own power, heat and light by an electric 
plant. Most of the contracts for machinery and equipment 
have been let. The property vacated by the Pollock company 
passes into the possession of the Wm. Tod Co 

The new wage agreement of the International Association of 
Machinists, to be presented to machine shop proprietors about 
April 1, and to go into effect May 20, provides for a 9-hour 
work day, with 10 hours’ pay, time and a half for overtime 
until midnight, and double time after midnight, and on hol 
idays and Sundays. 
































~~ ®> 





(Ein RR 


eS ee ae 








16 THE IRON TRADE REVIEW 


HIGH-SPEED TOOTHED GEARING.* 





BY. JAMES CHRISTIE. 

For the transmission of power it frequently becomes ‘neces- 
sary to use toothed gearing, subjected to high peripheral 
speed conjointly with high pressure per unit of tooth contact, 
and the object of these remarks is to record what has been 
sticcessfully done in recent years, as much higher speeds are 
now successfully attained than formerly. Considered in a 
static sense, the gear tooth ‘satisfies the condition of stress 
if it is proportioned to endure forces acting traverely on it, 
and the pressure per unit of contact is not such intensity 


FIG. 


as. permanently to deform the curved bearing surface of the 
teeth. When in motion, the curved surfaces slide upon each 
other as they enter and: leave contact, and when this sliding 
action is accompanied with high pressureé,. the limit of endur- 
ance is soon reached, and in the case of the inferior materials 
this occurs at comparatively low speeds and pressures. In 
addition to this, more or less impact usually occurs, especial 
ly when. the resistance is of a fluctuating character or the 
loads are suddenly applied. The effects of this hammering 
action are discernible by a flattening of the curved faces of the 
teeth, after which the proper engagement of the teeth ceases 
and the gear is speedily destroyed. 


FIG. 


To prevent this, it is desirable to cut the teeth. so accurate- 
ly that no side clearance or “back lash” exists, and this is now 
usually done on first-class gearing of even the largest dimen 
sions. Owing to the low elastic limit of cast iron and the 


bronzes we cannot expect these metals to endure so high a 


pressure as steel, and. steel appears to be the most trustworthy 
material to endure the highest pressures and speeds. This 
assertion, however, does not. apply to. all grades of steel. 
Soft. steel surfaces abrade or cut very readily despite all 
methods of lubrication, and surfaces of this material should 





* Read before the Philadelphia Scciety of Engineers. 
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47 Canter to Center 
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never be allowed to engage in sliding contact. Gearing of 
soft steel is usually destroyed by abrasion at quite moderate 
speeds. Rolling-imll pinions of steel, containing 0.3 per cent 
carbon, have been destroyed in a few months, whereas the 
same pattern in steel of 0.6 per cent carbon has done similar 
work for several years without distress. Of course, it: js 
necessary to shape the teeth to a proper curve to insure proper 
engagement and uniform angular velocity. 

Some years. ago there was required suitable gearing to 
connect the engines to a rolling mill in this vicinity. The dj. 
ameters of the wheels were 37.6 and 56.4 inches respectively, 
They were intended to revolve at speeds of I50 to 100 reyo- 







lutions per minute and expected to transmit about 2,500 horse 
power. The character of the service was such that renewal 
was a serious matter and long endurance very desirable. 
A high grade of steel was selected, especially in the pinion, 
in which the greatest wear would occur, and which, owing 
to the location, was the most difficult to replace 
was forged from fluid compressed steel of the following com- 


The pinion 







position : 
Per cent 
Se 5 A Gaweckeeaets ceeaees 0 86 
Manganese ........ icine ater 0.51 
I i nl ht 0.27 
Phosphorus and sulphur, both below 003 
2. 
Che spur wheel was an annealed steel casting 
Per cent 
Carbon os ; eS ee owes a : , 0.47 
OER EO OE IPE veee 0.66 
Phosphorus and sulphur, both .. 0.05 
[he tooth dimensions were: Pitch, 4.92 inches; face, 24 


inches. (See Fig. 1.) 

These were accurately cut with involute curves generated 
hy a rolling tangent of 16 degrees obliquity. No side clearance 
was. allowed. -After starting the mill, it was found that a 
higher speed was practicable than was originally contem- 
plted. Higher pressure on the teeth were also applied, so 
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that ultimately about 3,300 horse power was transmitted 
through the gearing, corresponding to a pressure of nearly 
2,100 pounds per inch of face. The speed was variable, bur 
: attained a velocity of 260 revolutions per minute 


oecasionally . 
ot 2,500 


for the pinion, corresponding to a peripheral velocity 
feet per minute. This gearing has been in constant opera- 
tion for several years and behaves satisfactorily. 

The highest recorded speed for gearing that I can recall 
ig that described by Mr. Geyelin in the Club “Proceedings” of 
June, 1894. The mortise bevels had a peripheral velocity of 
3,900 feet per minute, but the pressure per inch of face was 
only about 680 pounds, the diameter and speed being made 
high to reduce the pressure on the teeth q understand that 
the lifetime of these bevels is not long. If made of a grade 
of steel, as previously described, their diameter and speed 
could be considerably reduced, and prolonged endurance 
tion was made to another mill, the gear having a di‘Terent 
would be realized. 

About the same time No. 1 was installed a similar applica- 
speed ratio, and the angular velocity being lower (see Fig. 2) : 


Pinion Wheel 

Per cent Per cent 
Carbon 0.90 0.60 
Manganese 0.64 0.64 


A much larger set had been previously employed, transmit- 
ting about 2,400 horse power at 750 feet per minute peripheral 
speed, involving a pressure per inch of face of 3,500 pounds. 
This latter pair were 4 feet and 8 feet respectively, 74-inch 








” 


FIG. 
pitch, 30-inch face, cut with involute teeth of 14 degrees 
obliquity. (See Fig. 3.) 

Pinion Wheel 
Carbon 0.52 0.42 
Manganes« 0.55 0.73 
Silicon 0.107. 0.279 
Phosphorus 0.022 0.078 
Sulphur 0.02 0.05 


[hese gears have all rendered excellent service, and today 
are apparently as good as at the beginning. 

As considerable expense is involved in cutting large gears 
of hard steel, it is sometimes practicable to rough-cut the 
gear after it is made as soft as possible by slow cooling, a 
higher degree of hardening being imparted before final fin- 
ishing by air hardening or rapid cooling from the refining 
heat. This is not infrequently done in the case of screws 
and gears of moderate dimensions. In this event it is desir 
able to have the ratio of manganese low, say, not over 0.5 
or 0.6 per cent—as a high manganese content seems to impart 
a permanent hardness that is not readily reduced by slow 
cooling. 

It appears to be practicable to maintain sliding surfaces of 
steel if one of the surfaces is hard, even if the other is 
comparatively soft; but for steel gearing for ordinary pur 
poses, I would suggest the use of steel not less than 0.4 carbon 
If the speeds and pressures are unusually high, a much 
harder grade of steel becomes necessary. When a small 
pinion engages with a large wheel, the former alone can be 
made of high-grade steel approaching to a carbon content 
of 1 per cent. When extreme speeds and pressures become 


necessary, the best results will be found by using in both 


2 Center to Center 


+ 
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wheels steel having a carbon content approaching 1 per cent, 
or an equal hardness, obtained by carbon and high 
manganese or other desirable hardening addition. With gear- 
ing accurately cut from steel of character and securely 
mounted, it is believed that reasonable endurance will be ob- 

nd pressure, divided by 
pitch; each within certain limits, does not exceed 1,000,000; 
for example, a speed of 3,000 feet per minute and 1,600 pounds 
per inch of face, gear of 5-inch pitch, 
assuming, so far as we know, a maximum speed of 5,000 feet 
per minute for gear of any ‘pitch, and permissable pressure 


lower 


tained when the product of speed 


or wice versa; . for 


to be proportional to the pitch 

Chis .statement that speeds and pressures are reciprocal, or 
other must be in a fixed 
a rational one, but in a broad and 


as.one is increased the reduced, 
ratio, may not. strictly b 
general sense it is correct within the usual limits of practice. 

a generalization as herein 


It will be understood that such 


stated would apply to pinions having a liberal and not the 
minimum number of teeth 
Discussion. 

Mr. E. Graves gave particulars of three duplicate sets of 
cast-steel bevel wheels. The pinions are the drivers and are 
57.39-inch pitch diameter and have 36 teeth, 5-inch pitch, 
20-inch face. The wheels are 748 inches diameter and have 
47 teeth. The teeth are carefully cut to involute lay-out and 
are 3.43 inches high. The normal speed of the pinion is 360 
revolutions per minute, giving 200 revolutions per minute to 


the wheel and nearly 4,000 feet circumferential speed on the 


pitch line The h ower transmitted is 1,300. Assuming 
the entire load to | listributed along the outer end of one 
ooth, the fiber stt ld be 2100 pounds per square inch 
it the root of the 1 I 

The pinion is mot d-on the upper end of a 10-inch shaft, 


148 feet long, with ne wheel at the lower end. Both 


shafts extend through the gears and are reported in a 
massive bridge casting h adjustable bearings. The gears 
ire enclosed in a casing ire lubricated with oil fed under 
yressure through sever applied just in front of the teeth 


as they mesh together 


Che gears have been i rvice for five years, but have not 


been entirely satisfact eir wearing power in the sense 
f resisting abrasion is factory, but the teeth break. This 
breakage is confined to the pinion, the nature of the break 
being the same in all cas« ginning at the large end, crack- 
ing around the root and following along the tooth. The 
quality of the steel in castings is the ordinary commercial 
article. The widest variation in analysis observed is, in one 
instance : 
Silicon . ics -canbdenaaoee 
PT a ere 0.036 
Phosphor > eonege nene an 
Mangar paca de o@enude 0.74 
CaMOe: <. ciedeccasmiivcnen 0.31 
Another 
POON a sid dd iwatsesaee ks Weel 0.27 
Sulphur bee weemeseeke! uabek 0.03 
Phosphorus ceeee cooecdes coves COGS 
INO». 52s vc u dnt ccemead enaana .. OBo 
Carbon coves eosccceee GMD 
: _ -_—- ae 
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As is to be expected, the softer metal. has resisted breaking 
the longer. In two sets of these gears the resisting work is 
of a varymg nature with sudden and wide fluctuations; in the 
third instance the working is more constant. This variation 
of conditions does not seem to have influenced failure, as the 
teeth have broken in all the ‘sets 

One of the practical difficulties in operating bevel gears 
of the nature described is the difficulty of holding them so that 
they will be in proper contact; longitudinal motion in either 
shaft throws them out of pitch. The most serious: problem, 
however, is in securing and maintaining shafts. so that the 
extended’ axis-lines of same pass through a common point. 
The effect of power transmission from pinion to gear is to 
put these axis-lines out of position, moving them in opposite 
directions and resulting in end contact of teeth and cconcen- 
trated load instead of evenly distributing the load along the 
whole length of tooth. In this particular the question of 
maintaining bevel gears is decidedly more of a problem than 
that of-.spur gears. In this latter case small end motions 
of carrying shafts produce no effect, while the wearing of 
bearings is only the shifting of pitch-line, and, as it occurs 
slowly, it will, within reasotiable limits,-adjust itself. 

As a matter of further interest, I will mention that in 
this same room with these gears are three other sets of bevel 
gear having cut-steel pinions and’ mortise wheel with cast- 
iron rims. “The diameters and ratios of these—speeds, mount- 
ings and service—are practically the same as those described, 
but the transmission of power is 1,100 instead of 1,300 
horse-power. The pinions have 33 teeth, 5%-inch pitch, with 
20-inch face, the teeth: being planed down to 2%-inch thick- 
ness on pitch-line. The wheels have 43 téeth. ‘These gears 
have been in service some seven years. None of the pinions 
has even given way; the wooden teeth in the wheels, however, 
last only from six weeks to.two months, an extra rim being 
kept.on hand for refilling and replacing. 

Mr. Lewis in further discussion of the paper said in sub- 
stance: ‘In regard to the pressures carried by gear teeth, 
Mr.. Christie seems to lay down a rule making the product 
of speed and pressure constant. This would reduce the load 
in proportion to the speed, and it seems to me an open ques- 
tion whether that should be adhered to or: not. Ido not 
think it has been demonstrated how the pressure of the teeth 
should vary with the speed. Some experiments, I think, should 
be made which would indicate that more clearly than has 
heretofore been done. It is interesting to note his remarks 
regarding the influence of the hardness of the metal. upon 
the pressures carried, and instead of reckoning the pressure 
by the inch as so much per inch’ of. face; it seems to me the 
pitch should also be included, because the face of a gear tooth 
is very much like'a roller, and the pressure carried by a 
roller varies with its diameter as well as with the face. Some 
authorities. seem to think that it should vary with the square 
root of the diameter; others directly with the diameter, and 
I am inclined to the latter opinion. If gear teeth are pro 
portioned for strength, they are also proportioned for: wear 
ing pressure and surface to carry the load, 

Mr. W. Trinks:. i wish to call attention to am article on 
high speed gearing in the November and December numbers 
of the. “Zeitschrift des Vereins deutscher Ingenieure,” . 1890, 
by the chief engineer of the: General Electric Company, at 
Berlin, Germany.. The experiments show that there is no rule 
for the relation between pressure and speed; it depends upon 
accuracy; the load on the teeth may be the higher the more 
accurately the gears are made. -A remarkable method of man 
ufacturing gears was the outcome of the experiment. The 
curves are laid out on paper three or four times the size of the 
real tooth, reduced to proper.size by photography, transferred 
on sheet steel, and etched in. Thus the highest degree of ac 
curacy is obtained. 

It was found that neither cycloidal nor involute curves 
gave the best results. Another curve was developed with a 
view to reducing the sliding motion between the teeth. The 
article contains very interesting diagrams on this point. By 
dividing the length of twe working ‘teeth into an equal num- 
ber of parts, the amount of sliding action can be determined 
and the fact shown that it is reduced to a minimum by these 
methods. 

Another thing shown by the paper is never to place a fly 
wheel close to a gear. If possible, have a good length of 
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shaft between. Slight inaccuracies in the pitch of the wheel 
require acceleration or retardation of the mass, and in order to 
do this. force is needed. This force causes a hammering on 
the teeth which may break them; in other words, plenty of 
elastic material should be between the inertia masses and the 
gears. I feel pretty sure that all engineers will be much inter- 
ested in the article; it is a valauble treatise on high-speed 
gearing. 

Mr. Christie: The bevel gears described by Mr. Graves-are 
very interesting and useful as a record. It is much more 
difficult to obtain satisfactory results with bevels than with 
plain spurs, as any deviation from correct alinement is fatal 
to correct tooth action in the former. In this instance, while 
speed is very high, the pressure on the teeth is comparatively 
low—about 750 pounds mean pressure per inch of face. Thus 
the products of speed and pressure in relation to the pitch 
are considerably below the quantity assumed as a safe max- 
imum. Regarding the quality of the material, the manganese 
is too high. While steel of this composition would be mod- 
erately hard and wear fairly well, it would be somewhat 
brittle. It is not surprising to learn that some teeth gave 
way by fracture. If the relative proportions of carbon and 
manganese in the steel were reversed, it would be a much bet- 
ter material for the purpose. 
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*Condensed from the /ron Age. The decrease of unsold stocks, so far 
as these are reported, (none of the stocks of the steel companies being in- 
cluded) was from 556,764 tons Feb. 1 to 535,443 tons March 1, or about 21,000 
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HISTORY OF THE 4-INCH STEEL BILLET. 





We have from Wm. Garrett, of the Garrett Cromwell En 
gineering Co., Cleveland, the following copy of an article he 
prepared recently for publication in one of the iron and steel 
trade journals of London, with a view to showing the disad 
yantage undet which British steel manufacturers labor in_ re 
American practice 


fusing to adopt the 4-inch billet of 


To the Editor 

In the year 1876, the Cleveland Rolling Mill Co.'s plant, of 
Cleveland, O., was well in advance of the steel works of 
that time, having a Bessemer steel plant, rail mill, merchant 
bar mills, a wire mill, ranking second in production in the 
country, and two wire rod mills, which were the equal in out 


put of any in the country, each mill making from 18 to 29 tons 


in 24 hours. The size of the billet used for making wire 
rods (the standard rod at that time being No. 4) was from 1% 


inch to 2 inches square These were cut into lengths of about 
2s to 40 Ibs in weight. To get this billet the ingot (which 


was about 9 inches square at the large end and from &50 to 
goo Ibs. in weight) was heated and afterwards hammered to a 
s-inch square bloom. At this stage it was cut into pieces of 
about 150 Ibs. each These were taken and re-heated, and 
then rolled on an ordinary 18-inch three-high mill into 1% 


inch billets, or in some cases into flat bars, 13¢ inch x 


s inch, 
these being afterwards cut into lengths weighing from 35 
to 4o Ibs., as me ntioned above 

At the plant of the Cambria Iron Co., Johnstown, Pa., and 
roy Steel Co., Troy, N. Y., it was at that 


2 inch or 14 inch ingot, bloom it 


also at that of the 


time the custom to take a 


down to 7 inches square and cut it into lengths of about 


600 Ibs. in we ight Chese were re-heated and rolled into 1% 
inch square billets at one heat, after which they were cut into 
the lengths required At that time this was considered a 


remarkable ing of a 7-inch square bloom of 
600 Ibs. in weight into a 1% inch square at one heat. The 


system was so profitable and practical that it became the 
ind almost. universal method of making billets for 
voses, and from that period to 1882 this was 


In all that time, both in the United 


popular 
wire rod pur] 
the recognized practic 
States and abroad, nothing had been done to improve th 


in the manufacture of a billet for wire rod purposes 


practice | 


In the meantime ving to the adaptability of Bessemer steel 
for the manufacture of good wire, the wire business had i 

creased to an enormous extent, so much so that in the year 
1S79 overt 170,000 tons oft wire rods were mmported by the 
United States from Germany, not to speak of what we mad 
ourselves, and the many thousands of tons made in Great 
Britain and on the Continent tor other purposes All of tl 

tonnage was ryade fron i's inch to 2 inch billet, produced 
in the manner described above In fact, so fixed had the idea 


become that tnis was the ogica ind the best size o! billet for 
making wire rods Washburn & 
Moen Mfg. Co., of Worcester, Mass.. had just finished remod 


that in the year 1862 the 


eling all of its wire rod mills a great expense so as to adapt 


them to the heating and rolling of a small long billet with the 
least possible labor 
Advent of the Four-iInch Billet. 


In the vear 1880, the Cleveland Rolling Mill Co. took a 


bold step with a view to reducing the cost of making wir 


rods from the ingot. Being aware that the heating and roll 
ing of a 7-inch rolled bloom, o1 small billet rolled from a 
hammered 5-inch bloom, cost between $5.50 and $6 per ton 
they began to devise some means whereby an ingot could 


be rolled into wir rods without this extra re-heating and 


rolling \fter due reflection they decided to adopt an ingot 
of a certain size and roll it into a small bloom that it would 
be practic ble he nd 1 1 wire 7 ls thy ve heat 
The size of ‘ got decided ) it time was I4 inch 
square and of ot 400 II weight nd the billet 

rolled direct it one | it inte re rods w: j ches 4 
In order to demonstrate t] t that time a theory they 
had to erect -high reversing blooming mill, and a rod mill 
adapted for roll ng } neh billet n wire rods at one. he 
These changes cost them a large amount of money not le 
than $375,000 It is need to point out the suspense nd 
anxiety of the leaders in this project during constru 


which covered a period of two years. However, the result 


were most remarkable, not only ultimately but immediately, 
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as in addition to reducing the cost of rolling the bloom into a 
billet suitable to be rolled into wire rods, the method also re- 
duced the cost. of rolling the wire rod from the billet. For 
instance : 
Cost of rolling a 7-inch or 5-inch bloom to a 1% 
inch or 1%4-inch, including fuel for steam and 
heating, loss in crop ends, and total labor ....$6.00 
lotal rolling labor alone paid at that time for roll 
ng a t'4-inch square into No. 4 rods 5.10 SIr.10 
Total rolling labor for converting 4-inch— billet 


into No. 4 rods rT : 4.00 


Difference in favor of 4-inch billet sd oaks $ 7.10 

In addition to the above, while in November, 1882, the aver- 
age tonnage pet 24 hours, on the old style mills using 14-inch 
billets, was 36 tons, on the new mill in the same month (the 
third month from starting it) the average was over 72 tons 
per 24 hours. 

Creating a New Steel Product. 

This move on the part of the Cleveland Rolling Mill Co 
revolutionized the art of wire rod rolling, and also created 

new article of commerce, i. e., a 4-inch Bessemer steel billet 
The leading. spirit of this movement, and the one who fur 
nished the capital required to achieve the above results, was 

e late Henry Chisholm, then president of the above com 


The Washburn & Moen 


Mfg. Co. changed all-their rod mills so as to take 


pany The result. was far reaching 
a 4-Inch 
owners of all small guide mills changed and 
trengthened their mills so as to take a 4-inch billet. In 

ny cases guide mills 9-inch diameter were adapted to use 
that size of billet. Efforts were made to use a 4-inch billet 


en rolling inch rounds or 74-inch x 3-16-inch flats on a 
g-inch train, and to spread same to 7-inch wide flats and all 

res under in width, as an irregular billet either costs a lit 
cannot always be made as readily as a 4-inch 
billet. Billets of this size became as staple as a barrel of 
flour, and money was loaned on them more readily than on 


pig iron An 


re idapte 


looming mills built in this country since that 


1 t inch billet, and the largest-ton 


O make ad 
ge of that size of billet rolled direct on one set of rolls, 
g with an 18x20-inch ingot weighing about 6,000 Ibs., 
rross tons per double turn—this by the Lorain Steel 


2 2 | 
Co. of Lorain, O It is safe to assert that over 3,500,000 tons 
f 4-inch billets wete made in 1899 


Foreign [Markets Refuse the Four-Inch Billet. 


1 


pite of all the advantages shown above, of using a 
llet in place of on inches or smaller, it has been 
Ip ssible to sell that size of billet abroad Although 


V< results. made public through the press and other 


irces, became widely known, the British’ steel manufacturer 

s compelled to furnish small billets to the wire rod and 
small merchant teel makers and in order to secure trade 
vith G Britain the American manufacturer had to devis« 
m « rn lg sn | billets ] nches square etc 

{ ler 4 inches square Notable among the changes that 
were made 1 bring this. about was the locating of a cor 
1 5s tr neal tn bl ~OMmMnNne ea 1] On tl 5 mtinuous 
he e1 ré t ct Ss I lled int I or 2 nches square mM 

e mec t re-heat g the finished bar be ng cut nto 
»-1 leng x4 is 1 emerges trom the last pass rhe 
S billet mill witl flving shear attachment is one ot 

the mnest tT lling mill ce vices we | ive Tor this purpose enab 
L | let to be sold TO! $1 per ton above the selling 

' f ' 1 billet on the open market 

However. are the small users of billets, such as for wire rod 
urp entit | for Did the steel manufac 
‘ Gre B ‘ é e ef he American 
tac iret v < ( ] I benefit to be 

ve end i p question this 

" ha oy I t] > 28 5 been 

é t j | ror mited eftorts 

e | B Tac I lur ng e p st 25 years 
che f e shape of billet Cherefors 

I ] uper steel b llets abroad than 

er of legitimate busines 


Practice in Germany. 


friends I ] 


it our CGermatl During the period 


1876-1882 they. were using small billets for making wire gods 
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etc. Did they stick to the traditional small billet of their 
grandfathers’ time and import small billets from the United 
States? Not at all. In spite of a protective tariff against 
foreign material, they went to work and even outstripped 
the American manufacturers, insomuch that they use a 5-inch, 
6-inch and 7 inch bloom, and in some cases small ingots of 
that size, and roll them into No. 6 wire rods at the one heat, 
first rolling the bloom down to about 1%4-inch square and cut- 
ting it at that point into two or three other parts, and then 
rolling these one after the other into finished rods. The 
writer was an eye witness to this practice, and it sent him 
home to the United States a wiser man. 

In Germany recently, a large wire manufacturer allied him- 
self with a steel manufacturer, and the first thing they did 
was, not to put in expensive and costly additions to make a 
-small billet, but to go to work and put in the very best rod mill 
that money could buy, suitable to take a 5-inch bloom, and 
adopted all the latest American devices in connection with it. 

Today Great Britain is flooded with American and Ger- 
man steel products, while she sighs at the departure of her 
glory and supremacy, blaming the lack of raw material, lack of 
protection, and the independence of her workmen, for these 
conditions. There is some truth in all this, yet the fact re- 
mains, judging from the above, that she has not. done all she 
can to help herself, and “Heaven only helps those who try to 
help themselves.” 

Bearing of Birmingham and Sydney Plants on the Question. 

Within the last two years two events have transpired that 
should interest at least those in Great Britain who require ba- 
sic open-hearth steel in the shape of ingots, blooms, or bil- 
lets. Almost at the extreme south of North America, and 
within a reasonabie distance of the seaboard, there has been 
organized and put in operation a large open-hearth steel 
plant, of about 1,000 tons daily capacity—to produce steel in 
the shape of blooms and billets down to 4 inches square. I 
refer to the Tennessee Coal, Iron & Railroad Co.’s plant at 
Birmingham, Ala. It. is maintained that the cheapest pig 
iron in the world can be made in that district, and one of the 
main objects in erecting that plant was to supply Great Britain 
with material in the shape of 4-inch billets. Last year one of 
the agents of this company was over in Great Britain, looking 
up the trade with a view of securing large orders for that 
size, or billets they could manufacture cheapest. I have been 
informed that the results were very discouraging, as nobody 
wanted to buy 4-inch billets, but must have a small billet 
to suit their presént rod and merchant mills, many of which 
were designed and erected a generation ago. The cry was for 
small billets or none. 

There is also a large open-hearth steel plant under con- 
stryction at Sydney, N. S. The people building this plant 
have their own coal and ore mines, and are putting in by-pro- 
duct ovens for the purpose of making their own coke. They 
are about 1,000 miles nearer the British seaports than is New 
York. They also have their agents abroad trying to get a 
market for 4-inch billets, but in spite of these advantages, 
the British manufacturer will have nothing but a small billet. 
What matters it if the American Steel & Wire Co. make the 
cheapest salable wire in the world, or Germany undersells 
British manufacturers in all steel products, German manu- 
facturers having changed from their grandfathers’ method 
of making wire rods and merchant steel bars. It appears 
the British buyers are like Ephraim, joined to their idols, and 
will have nothing but the small billet. 


Changes in Practice Needed. 


It must not be understood that the substitution of a 4-inch 
for a 2-inch billet will alone cure al! the evils that the British 
steel makers are heir to at the present time. Not at all. They 
must remodel and improve their present finishing mills and 
heating furnaces, so as to take the 4-inch billets, heat and 
roll it in the most economical way into finished bars. 

To give your readers an idea of what can be done on a 
first-class wire rod mill, starting with a 4-inch billet, I cite the 
output of a wire rod mill located at Joliet, Ill, (a part of the 
Illinois Steel Co.) made in December, 1900: 

In 48 single turns 9,643 gross tons of No. 5 rods, or an 
average of 201 tons. The best single turn during this month 
was 245 gross tons No. 5 rods. 

Coming to merchant steel bar practice on a modern mill, 
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we have the mill at Mingo Junction, O., which has produced 
over 8,000 tons of finished bars in a single month, and over 
320 tons in a double turn, rolling sizes ranging from 154-inch 
round and square to %-inch round and square including bars 
for rivets and bolts; flats 2% inches wide to 1 inch wide. 
starting with a 4-inch billet. 

We have mills in this country, erected at considerable ex- 
pense, especially designed to reduce all labor around the 
heating furnace and rolls, and on which they begin with a 1% 
inch to 3-inch billet, charging these billets in 30-ft. lengths, 
The mechanism for charging and drawing this billet ready to 
enter the rolls makes the operation almost mechanical. But 
when all is done one hard fact remains and cannot be rubbed 
out, and that is, that a 2-inch billet in open market—in spite 
of all the expensive improvements to cheapen it—costs $j 
per ton above the 4-inch billet and $1 per ton covers a multi- 
tude of labor. The above is from an American standpoint, 
but British steel manufacturers have not these improved roll- 
ing mills, nor the heating furnaces referred to, but the old 
small finishing mills designed by their grandfathers 

Records of British and American [ills. 


In the year 1889, while in a works in Great Britain, the 
writer saw them roll by hand a 34-inch round bar, starting 
with a 3-inch billet, in about 16-ft. lengths, producing 8 to 10 
tons a single turn. In the same year, in the United States, he 
saw them roll 34-inch rounds by guide, in lengths over 250 
ft. and producing over 10 tons per hour, or over 100 tons in a 
single turn. 

In order to show the cheap production on American rod 
and merchant mills I will only refer to the figures given in 
the Jron Age, The Iron Trade Review, and American Manu- 
facturer during the keen competitive period of 1895 to 1897. 
You will find that when Bessemer pig was selling at $9 per ton 
and 4-inch billets at $14 per ton, wire rods were selling at 
$19.50—or a difference of $5 per ton between pig iron and 4 
inch billets, and $5.50 between 4-inch billets and rods. Bar 
steel has been sold at 90c per 100 Ibs. or £4, 3s, 4d per gross 
ton. Thousands of tons of steel strips for making small 
tubes or pipe have been shipped to the vicinity of Glasgow at a 
price that netted the Pittsburg manufacturers at their works, 
£5 per gross ton; and to disprove the assertion that the 
American steel manufacturer sold his steel abroad cheaper 
than he did at home I] will state that many thousands of tons 
of steel strips were sold in this country in 1896 for 85c per 
100 Ibs. or about £4 per gross ton, and the material was made 
from. 4-inch billets, or slabs made in one heat from the ingot. 

It is easier to handle 4-inch billets and ships them for 
export trade, as they can be piled like brick in the hold of a 
vessel, whereas small billets in long lengths are not so con- 
venient to load and unload in transferring from docks to 
works. A short 4-inch billet can also be more conveniently 
handled and it has been proved beyond a doubt that in order 
to get a large output a 4-inch billet is much more suitable, 
tor two or more heating furnaces can be placed to feed one fin- 
ishing mill, whereas in the case of a long 30-ft. billet only one 
furnace can be used, which is placed close up against the first 
set of rolls of the continuous train, and the billet is in the 
heating furnace and continuous train at the Same time. It 
has been proved beyond a doubt that a 4-inch billet can be 
heated with, if anything, less coal per ton of finished bars 
than when heating 2-inch billets 

Yet in spite of all these striking advantages the British man- 
ufacturers prefer to stick to small billets, preferably 2 inches 
cross section; and to crown all, the 2-inch billet in the open 
market is selling at $1 or 4s 2d per ton above the 4-inch bil- 
lets, and the output is 125 tons per turn on the ‘improved 
American mill against, say, 25 tons per turn on the old style 
British mills, and the cost between billets and finished bars 
nearly one-half less than the British cost. 

Is not this burning the candle at both ends? 
long will the candle last under these conditions? 

Wm. GARRETT. 


And how 





It is probable that the business of J. C. McNeil Boiler Co., 
at Akron, O., will be reorganized. A good showing has been 
made under the receivership, and some of the leading business 
men of Akron are desirous of putting the firm on a solid finan- 
cial basis. 





oy 
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Timely Topics of the Shop. 





Natural and Restricted Foundry Outputs. 


Two cases of “before and after taking” were noticed recent- 
iy in an Ohio foundry. One was the molding of a fan wheel 
with a rim and propeller-like blades. Formerly it took two 
men a day and a half to prepare one mold and then some one 
else had to do the pouring. Recently the two men have been 
able to mold and pour this particular piece all in one day. No 
change has taken place in the equipment of the shop mean- 
while. This would seem to indicate a more healthy condition 
ef affairs and a more hearty spirit of co-operation of the men 
with their employers. Such a condition means good wages 
to the men and a good profit to the firm. Arbitrarily limiting 
the output as some labor organizations and shop committees 
have tried to do works no good to either party concerned. 

The other case is that of a piece of which 50 or 60 are 
wanted daily. Before, two molders, receiving the regulation 
wage, would each put up from 25 to 30 per day. They could 
have done 35 if they had tried. After, by use of a molding 
machine of prominent make, a laborer of good intelligence, 
paid less than $2 is making 55 or 60. The opposition to the 
introduction of improved machinery is opposition to progress, 
and is the rock on which more than one mistaken effort to 
unite workingmen has gone to pieces. J. P. M. 





Up-to-Date Lathe Pans, 


The question of providing pans underneath machine tools 
and especially lathes to catch oil and chips is bound to come 
up in a shop sooner or later; and this question finally re- 
wives itself into one of dollars and cents. The point is, 
whether it is better to let the chips fall on the floor, to litter 
up and cause all the sweeping possible, or to catch them clean, 
and at the same time keep the floor cleaner. With screw ma- 





FIG. I. 


chines and lathes, with the bed in a pan on legs, this ques- 
tion does not come up. It applies to the ordinary type of bed 
whose legs rest on the floor and through whose bed the chips 
and oil fall on the floor. 

In the first place these chips are worth something, and the 
cleaner they are kept the more value they have. Next, a less 
amount of sweeping must be done around the machines. 
Sweeping not less often, but less time at each performance. 





FIG. 2. 


Also the floor will be in better condition to stand upon. Did 
you ever, when in a hurry, walk around with a steel shaving 
imbedded in the sole of a shoe which was none too thick any- 
how? Try it some time and you will vote for some way to 
keep these shavings off the floor. It is almost needless to say 
anything about catching oil and soda water, not only to save 
them, but to keep the floor in respectable condition. The oil 
if necessary can be filtered and used over. 
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The two illustrations may be said to. show the alpha and 
omega of lathe pans. The first is of a rough wooden trough 
which in time becomes oil soaked, black and finally one end 
broken off, but still better than nothing. The other is a neat 
pan on castors, easily’ moved, easily cleaned, catching and 
retaining all the oil; finally a most convenient shelf for th 
chuck, steady-rest and other tools which often clutter up the 
floor at the end of the lathe. Both of these forms provide 
good toe room for the operator. Of course, between these ex 
tremes are intermediates, such as a wooden trough with sheet 
metal lining, an iron pan upon the floor, a pan hung- from the 
bed which occasionally falls down, and many others. Since 
this is a method of saving and a convenience and comfort for 
the men, it is “up to” those in charge to start this economy. 
None of these pans are patented. There is no monopoly on 
them. If it is not wished to purchase them, they can be 


J. P. M. 


made in any shop. 





(Opposition to Piece Work Aims at Curbing Output. 


In our last issue. we printed a communication from the 
Christensen Engineering Co., of Milwaukee, replying to an in- 
quiry concerning the strike of their men against the premium 
piece-work plan. In further discussion of the subject and by 
way of suggesting how the question is to be handled, the 
following letter from the same company will be found ofinter- 
est to machine shop proprietors. None of them need be told 
that this question is the prime source of contention today be 
tween employers and machinists 
To the Editor: 

“The possibility of success on the part of the employer in 
the endeavor to educate the mass of employes to a proper ap 
preciation of the suicidal nature of the principle of artificial re 
striction of output and to prevent its encroachments, if resort 
is had only to argument and persuasion, is exceedingly prob 
lematic. We are forced to this conclusion by the fact that 
notwithstanding the machinists’ union, under the signature of 
its officers, agreed to eliminate this principle; yet they have 
since gone on a strike to enforce it. And not only have they 
broken the agreement in regard to this feature, but have in 
addition ignored every promise and agreement made by them 
in that instrument. The provisions of the New York agree- 
ment are only just to the employer and are liberal in the ex- 
treme to the employe. If the unions will not live up to such an 
agreement from the sense of its justice and expediency, 
then a further motive must be supplied them. A combination 
of a large percentage of the employers bound together by a 
firm determination to insist upon the recognition by their em- 
ployes of the principles of the New York agreement, whether 
formally accepted by the unions or not, and to resist any con- 
certed action by a union against any member of the associa- 
tion (such action of the union being caused by employers. in 
sistence upon the terms of the agreement), by concerted action 
as drastic and far-reaching in relation to such union as are the 
measures adopted by the union to coerce a member, would be 
eficacious and in the long run more economical than arty 
other means. In fact, such association and action appears to 
be the only possible method of destroying this imminent and 
fatal menace to the continued prosperity of the manufacturing 
industries of the Nation, with which prosperity the interest of 
the employe is even more intimately connected than that. of 
the employer 


“There would be nothing in such action dangerous to the 


best interests of the workman. On a principle so important 
as this, employer and employe stand side by side and must 
lose or gain together. though in the aggregate the gain or 
loss according as the principle advocated by the unions is 


upheld or vanquished, will be greater to the employe than 
to the employer. Nothing but ignorance and temporary self 
interest of incompetent or selfish leaders prevents the proper 


appreciation of this principle by the workingman.” 


British Trades Union Suppression of | abor-Saving 
Machinery. 

Biitish employers have been charged with apathy in re- 
gard to the introduction of special and labor-saving tools; 
and, as a matter of fact, until quite recently they have been 
far behind -their competitors in America in the introduction 
and use of such tools.- This. backwardness, however, certain- 
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ly ought not to be charged entirely upon employers. The 
greater part of the responsibility for it rested with the trades 
unions and the application of their ideas by their members. 

There has been no inducement to introduce automatic ma- 
chines in Great Britain, bécause, at any rate, in many cases 
in which the attempt has been made, the members of the 
Amalgamated Society. of Engineers have refused to permit 
such machines to be worked by any save members of their 
own society, and they themselves have refused to work more 
than one machine, although the automatic devices may have 
been specially intended to enable ore man to work: several; 
and they have also, whether of set purpose or through un- 
willingness to be taught, failed to get out of such tools any- 
thing like the amount of work that they were capable of pro- 
ducing. 

It was, of course, useless for an employer to put-in a 
then find that he had just as much to 


very costly tool and 
This has not -only 


pay.as before in wages for work done. 
prevented British employers from making use of such tools, 
but it has also prevented British tool makers from devising 
them, and from manufacturing and endeavoring to push 
them, so that today the British engineer who wishes to be 
abreast of the times in regard to labor-saving machinery 
finds himself, to a large extent, forced to go to America to 
purchase tools, though he would willingly buy the same tools 
in Great Britain were he able to do so—I[J. B. Alliott, in 
Cassier’s Magazine for April. 


INDUSTRIAL SUMMARY. 


(If you are in need of machinery of any description, please notify The 
Iron Trade Review, and we will put you in communication with our 
advertisers at once.) 


New Buyers in the Market and Some of Their Wants: 

The Hooven, Owens & Rentschler Co. of Hamilton, O., 
will shortly be incorporated with a capital of $2,000,000, half 
common and half preferred... The increased capital is to pro- 
vide for the enlargement of. the ‘present plant, and the con- 
struction of the Hamilton Corliss engine will be carried on 
on a more extensive basis than ever before. Since 1883 this 
company has been engaged in the exclusive manufacture of 
Corliss engines and since. 1883 more than 4,000 have been 
built. The present officers of the company are J. C. Hooven, 
president ; George A. Rentschler, vice-president ; Henry Sohn, 





secretary and treasurer. 

The Utility Water Supply Co. of Port Huron, Mich., has 
been incorporated with a capital of $25,000, and will engage 
in the manufacture of machinery and supplies for the use 
of pumping plants. 

The Illinois Wire Co. of Chicago, IIL, has been incorporated 
with a capital of $10,000 to manufacture wire and wire pro- 
ducts. George B. O’Reilly, W. L. Severin and W. S. Carpen- 
ter are. the incorporators. 

The State Line Metal Co., of Sioux City, Ia., has been in- 
corporated with a capital of $50,000 by C. L. Wright, E. H. 
Hubbard and J. W. Hubbard. 

Canton, O., is to have a new four-mill sheet plant to’ be 
known. as the Stark Rolling Mill. It is to be built by the 
Berger Mfg. Co. A bonus of $6,000 and a suitable site will 
be contributed by the citizens of Canton. 

The Standard Machine & Novelty Co. of Toledo, O., has 
been -incorporated with a capital of. $25,000. George W. 
Burchell, Phillip Metzgar, Henry C. Keller, Thomas F. Deck 
and Henry Shufeldt are the incorporators. The new concern 
will do a general machinery and repair business. 

Fhe Hardoin Brass Co. of Detroit, Mich., has been in- 
corporated with a capital of $20,000. Nicholas Hardoin, C. M. 
Stevens and W. C. Stevens are the incorporators. 

The Highland Iron & Steel Co. has been organized by 
Marion and Muncie, Ind., business men to operate a rolling 
mill at Terre Haute, Ind. The officers are Philip Matter, 
president; John L. Smith, vice-president, W. C. Ely, treas- 
urer and manager; William Myers, secretary. 

The Wilson-Pritchard Electric Co. of Niles, O., has been 
incorporated with a capital of $30,000. P. J. Pritchard, W. 
H. Pritehard, F. W. Stillwagon, H. W: Wiswell and C. M. 
Wilkins are the incorporators. 

The Sturgess Governor Engineering Co. of Troy, N. Y., 
has been incorporated with a capital of $50,000 to manufacture 
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turbine water wheel governors. John Sturgess, J. D. Ennis 
and E. R. Thomas are the incorporators. 

The Southern Foundry Co. of Owensboro, Ky., has been 
incorporated with a capital of $40,000. 

The Maryland Foundry & Machine Co. of Baltimore, Md., 
has been incorporated with a capital of $15,000. The con- 
cern will manufacture machinery and will carry on a general 
foundry business. Thomas P. Stran, Jr., Thomas F. Wil- 
helm, Charles T. Stran, Peter Gustavus and Albert H. Wehr 
are the incorporators. 

The Popec Machine Co. of Lima, New York, has been 
incorporated with a capital of $30,000. E. D. Watkins, W., J. 
Coye and W. H. Hamlin are the incorporators. 

The Dominion Wrought Iron Wheel Co. of Toronto, Can, 
has been incorporated with a capital of $20,000. Samuel Hen- 
derson, J. E. Knox and T. H. Knox are named as the provi- 
sional directors 

The C. N. McKibben Mfg. Co. of Norwalk, Conn., has 
been incorporated with a capital of $15,000 to carry on the 
building of engines and to do general experimental work, 
George N. McKibben, William R. Thompson and Lewis. H. 


Nash are the incorporators. 


Fires and Accidents:— 

The foundry of the New York Car Wheel Works at Buf 
falo, N. Y., was recently destroyed by fire entailing a loss 
of $100,000. Contracts have already been let for the re 
construction of the plant. 

An over-heated core oven caused a $2,000 fire at the plant 
of the Belle City Malleable Iron Co., at Racine, Wis., recently, 

A portion of the plant of the Boston Steel & Iron Co.,, 
located at Boston, Mass., was recently destroyed by fire; loss, 
$20,000. 

Gordon & Brown’s foundry and machine 
Moundsville, W. Va., was destroyed by fire last week with a 
loss of $0,000. 

The machine shop owned by John F. Riley at Charleston, 
S. C., was destroyed by fire last week entailing a loss of 


shx »p located at 


$10,000. 

The plant of the A. A. Griffing Iron Co. of Jersey City, 
N. J., was damaged to the extent of $75,000 by fire last week. 

The Empire reaper and mower works of Seiberling, Miller 
& Co., at Doylestown, O., were destroyed by fire March 1s. 
The loss is estimated at $50,000; insurance $20,000, 

Fire destroyed the machine and blacksmith shop of the 
Cleveland Sawmill & Lumber Co., of Marquette, Mich.; in 
surance aggregates to $45,000. 

The foundry of Mayer Bros., 
Mankato, Minn., was damaged by fire Feb. 23 to the extent 
of $3,186, which loss has been adjusted. The firm have pur 
chased a larger site and are erecting a new foundry 

The hardware specialty factory of the Chicago Spring Butt 
Co., Chicago, burned down March 14. Loss, $100,000 

John F. Riley’s machine shops, located at Charlestown, S, C., 
have been completely destroyed by fire; loss estimated at 
$10,000. 


founders and machinists, at 


New Construction:— s 

Robinson & Co.’s threshing machine and engine factory at 
Richmond, Ind., will be considerably enlarged during the com 
ing summer. 

The Lloyd Booth Company of Youngstown, O., has awarded 
the contract for the construction of its new foundry to the 
American Bridge Co. 

The Gordon Foundry & Machine Co., 
will shortly erect a new factory at an estimated cost of 
$10,000. The building will be 204 feet long and 4o feet wide. 

Moore & White of Philadelphia have let contracts for the 
erection of a pattern shop to be 30x60 feet. 

The Townley Metal Co. of Kansas City, Mo., will erect a 
$20,000 addition to its warehouse. , 

The Ornamental Iron & Wire Co. of Chattanooga, Tenn., is 
having plans prepared for an up-to-date plant. 

The plant of the Sharon Steel Hoop Co. at Sharon, Pa., is 
to be practically doubled by the addition of two mills. One 
will be an 8-inch and the other a 12-inch mills. 

E. M. Haubold will erect a $10,000 foundry at Harrison, 
Ark. 

The new shops of the Pittsburg, Bessemer & Lake Erie rail- 


of St. Joseph, Mo., 
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FEED-WATER HEATER 


after a duplex pump will give better results than a low pressure cylinder a/ler a 
high pressure cylinder. 

For the reason that, so long as the quantity of exhaust is not greater than is 
necessary to heat the water to 212°, all of the heat in the steam can be conserved 
—that is, saved and turned back into the boilers—whereas the low pressure cyl- 
inder only enables one to take advantage of the re-evaporation and of the little 
further expansion which occurs before the remainder of the steam passes into 
the condenser, from whence its heat is carried away and wasted through the con- 
densing water. 

As to why a “‘ COCHRANE" will best answer for this service—it would be a 
pleasure te tell you, tho’ we might add here that the Cochrane Heaters are well- 
designed appliances (since their design has been approved by many of the best 
known mechanical men in the country), built to withstand corrosion and pitting 
—and made particularly “easy to clean.” 
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road are to be located at Granville, Pa. The citizens of 
that town have donated a site of 20 acres of land. 

The Union Steel Co., Pittsburg, which is building open 
hearth steel works, rod, wire and wire nail mills, at Donora, 
Pa., expects to have its plant in operation in the latter part 
of May. 

The Cuyahoga Iron & Steel Co., recently organized at Cuya- 
hoga Falls, O., with $100,000 capital stock, has already let the 
contract for its main building. It will be a 45x108 ft. frame 
structure with iron siding. The plant will be in operation 
about July 1, and will employ 75 men. 

The Northern Pacific will make extensive additions to its 
St. Paul car shops, and will expend about $175,000 in en- 
larging the shops used for repairs to freight and passenger 
cars. Additions will also be made to the locomotive shops at 
Brainerd. The total expenditure will be about $4,500,000. 

A tin plate mill employing 300 men will be built at the town 
of Lake, Milwaukee, if present negotiations are closed. John 
E. Jones, formerly superintendent of the Emlyn Iron Works 
of South Chicago, agrees to put up the plant in considera- 
tion of a bonus of $30,000 and 15 acres of land. 

The Eclipse Mfg. Co. of Pittsburg, with a capital of $50,000, 
is building a small plant for the manufacture of steel forgings. 
The main building is to be 75x150 feet, and the company ex- 
pects to begin operating about April 1. 

Bovaird & Seyfang Mfg. Co., manufacturers of boilers, en- 
gines, etc., at Bradford, Pa., contemplates the rebuilding of its 
shops. 

Revised bids for the construction of the large iron foundry 
for the Midvale Steel Works, at Nicetown, Pa., were sub- 
mitted lately. The building will measure 250 feet by 61 feet 9 
inches and will be three stories high. 

As soon as the weather will permit, the Stoever Foundry 
& Mfg. Co. of Myerstown, Pa., will erect a large machine 
shop and enlarge its foundry so as to double its present 
capacity. The additions will be equipped with most improved 
appliances, the remainder being filled in as necessity requires. 





Besides their present specialty, boiler fronts and castings, they 
intend branching out into other lines of foundry work; also 
work in brass. 

The Wm. Tod Co.,: Youngstown, O., has let the contract 
for the erecton of a new foundry. The steel frame building, 
which will be 125x250 feet, was given to the American Bridge 
Co., and will be turned out at the Youngstown works of that 
concern. 

The King Bridge Co. of Cleveland recently completed im- 
provements in its plant which increase the capacity fully one- 
third: The company recently entered into a contract with the 
Philadelphia Transit Company, Pa., for a number of street 
railway bridgés and viaducts, costing about $250,000. An- 
other large contract held by this company is for the construc- 
tion of a double track cantilever bridge at the mouth of the 
Cuyahoga river, in Cleveland, for the Big Four railway. 

F. R. Patch Mfg. Co., Rutland, Vt., has increased its floor 
space by an addition 16x82 to the foundry. 

The Pittsburg District:— 

Last week the H. K. Portor Co. of Pittsburg, builder of nar- 
row guage locomotives, shipped an engine which bears the 
shop number of 2333. It is said that no other concern in the 
world building narrow guage locomotives has turned out so 
many. 

Clark F. Rigby, formerly superintendent of the Pittsburg 
plant of the Oil Well Supply Co., and E. O. McCabe have 
organized the Rigby Manufacturing Co. and will erect a 
plant at Martinsville, W. Va., for the manufacture of oil well 
supplies. It will be a two-story plant, 50x100. feet. 

Word has been received from the headquarters of the 
American Tin Plate Co. in New York to place the Mononga- 
hela plant, on the South Side, Pittsburg, in immediate opera- 
tion. 

Additions to the plant of the United States Seamless Tube 
Co., one of the plants of the National Tube Co., have been 
completed and the plant is now pronounced one of the best 
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equipped seamless tube plants in the world. The cost of the 
installation of new machinery was $200,000 and more than 
200 additional men will be given employment. 

T. J.. Johnston, of Sheffield, Ala., secretary and treasurer of 
the Sloss-Sheffield Steel & Iron Co., was in Pittsburg last 
week getting estimates on machinery for a new hoop and 
cotton tie plant which the company will add to its mills at 
Sheffield. The new plant is to have a capacity of 100 tons 
daily. , 

A special meeting of. the Carborundum Co. of Niagara 
Falls. will be held in Pittsburg on May 14 to readjust the 
finances of the company by issuing new bonds and also to in- 
crease the capital stock. The bonded indebtedness now is 
$75,000 of 6 per cent. first mortgage bonds. It is intended 
to provide for this indebtedness and increase the bond issue to 
$400,000. Of the new issue $300,000 will be straight mort- 
gage bonds bearing 5 per cent annually and $100,000 will be 
10-year debenture bonds bearing 6 per cent interest. The 
bonds will probably be offered to the Pittsburg investing 
public. The capital stock is now $300,000, and at the same 
meeting it will be increased to $600,000. 

The: first annual meeting of the stockholders of the Car- 
negie Co. will be held at East Orange, N. J., on April 1. 
The annual election of the board of directors and officers of 
the company will take place at this meeting and much 
interest is already manifested in this event, owing to the 
organization of the United States Steel Co. 





Chicago District and Northwest:— 

Fraser-& Chalmers are running their enlarged 
steadily 24 hours a day. One of the recent large orders se 
cured is for the equipment of a large smelting plant, to be 
erected at Torreon, Mex., the machinery of which is to cost 
$125,000. 

The F. P. Smith Wire & Iron Works, Chicago, have pur- 


plant 
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chased from the American Steel and Wire Co. the Deering 
plant in that city, formerly the works of the Garden City 
Wire and Spring Co. the purchase price being $45,000. 

Construction work has commenced on an addition to the 
power plant of the Chicago Edison Co., at Harrison street 
and the river, Chicago, at a cost of $60,000. 

Raeder & Coffin have planned a $7,500 factory building 
to be erected for the Sullivan Machinery Co. in the northwest 
part of Chicago. 

The capital stock of the Huron Iron Co., Chicago, IIl., has 
been increased from $50,000 to $300,000. 

The Illinois Wire Co., Chicago, Ill., has been incorporated 
with a capital of $100,000 to manufacture wire and its prod- 
ucts; incorporators, George B. O’Reilly, W. L. Severing, and 
William S. Carpenter. 

An exhibition of automobiles will be held at the Coliseum 
building, Chicago, beginning next Saturday and lasting a week. 
\ll kinds of motor vehicles and accessories will be shown. 

The American Steel & Wire Co. has sold 62 acres of unim- 
proved land in South Chicago, IIl., fronting on the Calumet 
river to the Albert Dickinson Seed Co., the consideration ex- 
ceeding, it is said, $160,000. The land was secured originally 
by the American Steel & Wire Co. from the Washburn & 
Moen Co. 

The five-story brick plant of the Chicago Spring Butt Co., 
497 Carroll avenue, Chicago, was destroyed by fire last week; 
loss, $70,000. The company manufactured hardware special- 
ties. 

The Price Machinery Co., Chicago, Ill, has been incor- 
porated with a capital stock of $2,500 to engage in general 
manufacture; incorporators, L. D. Price, Grace N. Price, and 
Louis E. N. Branson 
General Industrial Notes :— 

It is altogether probable that the tin plate plant of the 
American Tin Plate Co. at Johnstown, Pa.,* has been 
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Flange Plates, Ship Plates, Tank Plates, Steel Car Axles 
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Pittsburg is becoming known as a banking and 
money center as well as a manufacturing point. 
Its Stock Exchange is the market for most of the 
iron and steel securities, 


Robert C. Hall 
Member of the Pittsburg Stock moo AB siechie 331 Fourth Ave., PITTSBURG, PA. 
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abandoned by the consolidation as the men employed there 
have been requested to seek employment at the tin plant 
at Monessen, Pa. 

Che plant and business of the Toledo Bridge Co., located 
at Toledo, O., have been sold to the American Bridge Co. for 
$750,000 

The old Meadow rolling mill at Scottdale, Pa., controlled by 
the American Sheet Steel Co., will be placed into operation 
at once. 

The Franklin Furnace at Clinton, N. Y., leased by M. A. 
Hanna & Co., is still idle and there is no promis: of #s again 
being placed in blast during the period of the present lease, 
which expires in July. 

The first step on the part of the Pennsylvania Railroad 
Company toward the construction of steel cars in the Altoona, 
Pa., shops is the authorization of the building of 500 gondolas 
with a capacity of 80,000 pounds. 

For the reorganization of the Diamond State Steel Co. it is 
proposed to issue $2,250,000 7 per cent preferred stock, $2,000,- 
000 common stock at $10 a share and $1,000,000 4 per cent, 


100 year, first-mortgage bonds. The bonds are to go to the 
Diamond State Iron Co. Of the $2,250,000 new preferred 
$375,000 is to be sold at par for cash with a bonus of com- 
mon stock. The remaining $1,187,000 preferred stock and 
$1,500,000 common stock are to be exchanged for the present 
Diamond State Steel shares on the basis of 62 1-2 shares of 
the new full paid preferred and so shares of the full paid 
common shares for every 100 of the old $6.25 paid shares. 

The Andover Iron Co. of Phillipsburg, N. J., whose furnaces 
located at Belvidere, N. J., have been in almost constant opera- 
tion since 1848, is to be dissolved. Joseph Wharton of Phila- 
delphia has purchased the entire stock of the concern and will 
continue the operation of the furnaces. The three principal 
stockholders in the original company were Peter Cooper, 
Edward Cooper and Abram S. Hewitt. 

The Cherokee furnace at Cedartown, Ga., resumed opera- 
tions last week after an idleness of several months. The 
nace was completely relined and otherwise improved. 

The Cuyahoga Iron & Steel Co., recently organized at Cuya- 
hoga Falls, O., has awarded the contracts for the erection of 
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its new plant.. The main building will be tutte feet. All The Filer & Stowell Co., of Milwaukee, Wis., has recently 
the equipment has been contracted for and it is expected that booked the following orders: One 2,500-h. p. tandem com- 
the plant will be in operation in July. pound engine for Wilmot & Hobbs, Bridgeport, Conn. ; 500-h 
The E. P. Allis Co.’s engine works at Milwaukee, Wis.. p. compound engine for Mishiwaki Milling Co.; 150-h. p. en 
booked a large number of orders during the month of Febru- gine for Bridgeport, Holliston & Farn n Street Railway 
ary. In fact it is-stated that this month was one of the best of Massachusetts, and. one 3,000-h. p ‘eaten ntal cross-com 
in the history of the company. The orders included one from pound direct connected tandem for the Rhode Island Suburb 


an railway of Providence, R. I. 
Wi ilson P. Hunt, who has been employed for the past seven 
years by the Deere & Mansur Co., of Moline, Ill, has pur- 


the American Steel Wire Co.’s Cleveland works for one com- 
bined vertical and horizontal rolling mill engine with cylinders 


40 and 80 by 60. The Witherbee-Sherman Co. of Mineville, chased the machinery and tangible property of oe Moline Pat 
N. Y.; ordered one 1890 tandem compound engine and con tern & Machine Works, owned and managed by D. A. Gam 
denser. ble. With the transfer the incorporated company known as 
The new buildings to replace the plant of Fairbanks & the Moline Pattern & Machine Works goes out of existenc 
Timms machine shop at Appleton, Wis., recently destroyed by and the works will be operated under the name of the Mo 
, , , rte. ; line Tool Co., making a specialty of manufacturing special ma 


fire, are completed and most of the machinery is placed. chinery. 
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Paris Exposition, 1900, confers Highest Award and Two Cold Medals. 


ONLY GOLD MEDALS IN THIS CLASS. 


CHICAGO PNEUMATIC 
TOOL CO., 


632-640 Monadnock Bidg., CHICACO, ILL. 


BRANCH OFFICES: Pneumatic Riveters, Hoists, Cranes, 
95 LIBERTY STREET, NEW YORK, N. Y. 418 Ex- Jacks, Painting Machines, Motors for 


change Bldg., Boston, Mass. 1016 Carnegie Bidg., Pitts- every use, Casting Cleaners, ete. 
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burg, Pa. 241 The Arcade, Cleveland, Ohio, 421 Market Hammers Drills 
Street, San Francisco, Cal. Binz Building, Houston, For Shippias Castings. For Mines. 

i ! j > : = alking. 
Texas. 605 Fidelity Bldg., Philadelphia, Pa. 316 Lin “ Riveting. “ Quarries. 
coln Trust Building, St. Louis, Mo. 416 Hammond “ Beading. 
Bldg., Detroit, Mich. 508 Equitable Bldg., Denver, Colo. “ §tone Cutting, etc. “ - Foundries. 
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avn Machines for Working Sheet Metal 


) 
Patent Gap Shears. 
General Purpose Punch and Shear—seven sizes. 
General Purvose Forming Rolls—all sizes. 
Tools for Boiler Shops, Machine Shops and general iron manu- 
facturing industries. 
Address 


BERTSCH & CO.., Cambridge Citv, Ind. 













SECOND EDITION 
CREMER & BICKNELL’S 


Chemical and Metallurgical 
HANDBOOK 





The Vulcanus Forging Co., 
CLEVELAND, O. 


RAILROAD AND 
SPECIAL FORCINCS 






EXTRACT FROM PREFACE: 


Telephone Forgings, Air Brake Pins, mm oe 4 a mye edition of our 
. Handbook, the general plan of the first edition 
Bolts and Rivets, Lag Screws, has been A viz., to present in concise form 
. such data and information as are useful to the 
Special Nuts. chemist and metallurgist. Several tables of the 
first otee, — A yO somewhat limited 
; use, have n omitted, while more than one hun- 
Have your rods upset and save 25 per cent of material. dred pages of new matter have been added. 






, The methods for analysis of iron ore, iron and 

 ——— 7 steel and for assaying have been given briefly, 

\—— but perhaps as much in detail as is consistent 

with the general scope of the book. Several 

changes and additions to the Specific Gravity 

tables have been made by adoption of later and 
more accurate values. 

In the notes on blast furnace practice have been 

outlined the more important theoretical and prac- 


st: ical points, which, it is hoped, will be of 
Second Edition Now Ready. tical, points, which, {t ie hoped, will be of some 


iron. 
1 +b} | ‘The hygrometric table gives the necessary in- 
formation for determining the amount of mois- 
a. oe ture in air, a subject whose importance in metal- 


lurgical operations is being more fully recognized 
By Tuos. D. WEST; 107 engravings, 583 pages. Just issued | Sidis iced on the anect anstente Guta evalishts 
A valuable work to Founder, Molder, Draughtsman, Designer “The Rabies of wel hts and measures, United 
Technical School Specialist. Chemistry of Iron; cheaping Bed, and the couversion tables for United States 
of mixtures; the effect of the metalloids in changing the grade tnd ‘Geodetic Survey included: the latter being 


of iron ; latest improvements in cupola construction and | | Numerous splocciinnsone  tabtee avg been 
practice—all are fully covered. Price $3. Sent postpaid on 

receipt of price, by Zhe Iron Trade Review Co., Cleveland, O;| seg} Morocco, - - $3.00 
1522 Monadnock Block, Chicago, IIl. 














James M. Swank, author of “Iron in All Ages,” and Sent postpaid on receipt of price 
editor of the Bulleten of The American Iron & Steel Asso- 
ciation, in reviewing “‘ Metallurgy of Cast Iron,” says it is 
“One of the most valuable publications relating to the manu- 
facture of iron castings, that has ever, to our knowledge The Iron Trade Review Co,, 
been issued in this or any other country.” | CHICAGO. CLEVELAND. PITTSBURG 


by 
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R. D. Wood & Co., 


400 Chestnut Street, 
PHILADELPHIA, PA. 








Hydraulic) .. 
Portable. 


Riveters, 
PUNCHES, 
SHEARS, 

tints ST ee. CRANES, 


PRESSES AND LIFTS. 


HYDRAULIC CAST IRON 
VALVES. PIPE. 
MATHEWS FIRE HYDRANTS. 


Pumping Engines. 








Gate Valves. Valve Indicator Posts. Producer 


Cas Plants. 














Being Part II of American Foundry 
Practice, giving the best methods and 
rules for obtaining good castings, with 
detailed description for making molds. 
A thoroughly practical book that 
should be in the hands of every mold- 
et. By Thomas D. West. 460 pages, 









= | FOR FILLS, SHOPs, 
P) FOUNDRIES, RAIL- 
| ROAD, BRIDGE AND 
) STRUCTURAL WORK | 


J. R. VANDYCK, Selling Agt.| 
136 Liberty St., NEW YORK. 


McDowell, Stocker & Co., Canal St., Chicago. Niles Tool Works, | 
London, Eng. White, Child & Beney, Vienna, Austria. V. Low- 
ener, Copenhagen, penmark. 


The Iron Trade Review Co. 





“Everything You Need in Your Foundry,” 
as Well as in Your CORE ROOM. 


Sand Sifters, STYLES. 


Core Making Ma- 
ch ine, makes straight cores 


up to eleven inches. 
Core Ovens, 
Core Oven Cars, 


All Capacities. 
— 





Portable and 
Stationary. 





Core Oil, 
Rosin, Molasses. 
Car loads or less. 


Flour, 


Rosin Grinders, 


Write for our new general Catalog “C.”’ 





Chicago, m., The §. Obermayer CO., cincinnati, o. 





IRON and STEEL 
CONSOLIDATIONS, 


Complete, Authorized List Now Ready, 


Second Kdition of Supplement 
to the 


DIRECTORY OF THE IRON AND 
STEEL WORKS OF THE 
UNITED STATES 
FOR 1898, 


From the circular of the Association, 
issued under date of Sept. 15 we take the 
following : 

‘In March last we presented to the 
American Iron Trade a descriptive list of 
the consolidations of iron and steel com- 
— which had taken place in the United 

tates since January 1, 1898, twenty-three 
inall We now present to the tradea 
more complete list of iron and steel con- 
solidations, embracing those organized 
since March as well as those previously 
described, numbering thirty in all, the in- 
formation relating to each consolidated 
company Seing revised and verified down 
to August 15. We have confined the list 
of -onsolidations to those which embrace 
the ownership of blast furnaces, rollin 
mills, steel works, inate works, an 
auxiliary industries, including shipbuild- 
ing and bridgebuilding works. Only 
companies that have been consolidated 
since January 1, 1898, are described in this 
volume, which is a Supplement to the last 
edition of our Di to the Iron anc 
Steel Works of the United States. A sew 
edition of the Directory cannot be printed 
this year. 

“ The present edition of the Supplement 
comprises 78 well printed pages and con- 
tains an authorized description of the 
organization of each of the thirty consoli- 
dations mentioned, giving its capitaliza- 
tion, list of officers, general office address 
and address in most instances of the dis- 
trict offices, and a list of p ies owned 
or operated by it, with the names of 
revious owners of iron and steel works. 

e name and the character of every 
lant are fully stated. For detailed in- 
lormsation concerning the plants men- 
tioned and their products reference is 
given to the page or pages in the Direc- 
tory in which they are fully described. 
Iron ore mines, coal mines, coke ovems, 
railroads, and lake vessels owned by the 
consolidated companies are also given in 
sufficient detail.’’ 


Price - - $2.00 


Sent Postpaid by 
The Iron Trade Review Co., 


Caxton Buii.pinc, CLEVELAND, O 
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wow Foundry Work, _ 


THE 
CUPOLA 
FURNACE, 


A Practical Treatise on the 
Construction and Management 
of Foundry Cupolas, 


Comprising the Best Methods of Construction and 
Management ef Cupolas; Different Shaped Cu 
las; Height of Cupolas; Placing Tuyeres; Lin- 
ing; Spark Catch , Fi Blowers; Blast 
Pipes ; Air Gauges ; arging ; Directions for the 
Melting of Iron, Tin Plate Scrap and other Metals 
in Cupolas; Experiments in Melting; What a 
Cupola Will Melt, etc. 


BY 


EDWARD KIRK, PHILADELPHIA, 


Practical Molder and Melter, Con- 
sulting Expert in Melting. 





ILLUSTRATED BY SEVENTY-EIGHT ENGRAVINGS 





In Ome Volume, 8vo., 379 pages. 


Price, $3.50. 


Sent postpaid on receipt of price by 


The Iron Trade Review Co. 


Cleveland, Lorain & Wheeling, 


Railroad Company. 





TIME SCHEDULE. 








Southbound, (down). (up). Northbound. 
January, I901. 





15 13 11 Lorain Branch to “4 16 




















4:00 | 1:05 | 7:00 |Lorain ........ | 3:32 | 12:02 | 7:15 
4:18 | 6:25 7:20 |Elyria.......... $14} 11:45 6:59 
4:36 1:53 7:43 Grafton 2:96 | 11:29 66:41 
4:58 | 2:15 8:05 Lester Jun 2:32 | 11:08 66:21 
5 3 I Main Line 2 4 6 
PM. >PM AM A.M AM | PM 
5 13 7:50 |\Cleveland.. 9:5” 2:00 6:00 
6:20 | 2 8:27 |Lester Jun 8:48 +7 | §$:00 
6:31 | 2:40 | 8:36 |Medina 8:36 s9| 4:48 
6:54 | 2:59 5:57 |Seville ....... 5:14 | Fo:4O |} 4:26 
700 | 3"4 #03 |Sterling .... 5:03 | 10:34} 4°20 
7:22 3:24 9:24 Warwick 7:°4t | to:t3 | 3:56 
7:30 | 3:3 9:3" |\Canal Fult'nm| 7:34 | 10:06/ 3;48 
7799 | 3:50 5° Ar Dep | 7:15 | 50 3:30 
Massillon. | 5 | 
P.M | 
7:5 3:50 5° Dep Ar 7:50 9:50 3:30 
5:05 4°06 | 10:05 |Justus 7:34 9°35 3:13 
5:35 4:3 3% Canal Dover! 7:03 | 905 2:44 
42) 4:14 | 19°43 |New Phila 6:55 8:58 2:37 
9;00 5:01 11:00 |Ar Dep | 6:35 | 8:40 2:20 
7 Urichsville | 
A.M | | 
7:30 | §:10 | 11:10 |Dep Ar | 6:38 | 8:49] 2:20 
8:06 | 5:43 | 11:42 | Freeport 6:00 | 8:06] 1:44 
| P.M 
8:32 | 6:07 | 12;05 |Flushing 5:34 7:42 1:20 
9:40 | 7:05 1:05 | Bridgeport 4°39 | 6:45 | 12:20 
All of above trains daily except Sundays 
Sunday train leaves Urichsville 6:10 a.m , arrives 
Cleveland, 9:50 a. m 
Sunday train leaves Cleveland 6p m., arrives 


Urichsville 9:45 p. m 
Electric cars between Lridgeport, Bellaire 
Martins Ferry and Wheeling. 


M.G CARREL, General Passenger Agent. 





Subscribe for 


THE IRON TRADE REVIEW. 


Jh°eE DWARD PALLIS©®@ 


BVILDERS 


ews. REYNOLDS=== 
CORLISS ENGINES 


BLOWING ENGINES — HOISTING 
ENGINES—-PVMPING ENGINES 





SPECIAL ENGINES FOR ELECTRIC 
LICH TING=-STREET RAILWAYS 
AND een ee oe ee ee 


SAW MILL, FLOUR MILLANOMINING MIACHINERY 








Southwark Foundry & Machine Co. 


PHILADELPHIA PA. 


Porter-Allen Automatic Engines, 
Blowing Engines, Centrifugal Pumps, 
Weiss Counter-Current Condensers. 











The William Tod Go, 


YOUNGSTOWN, OHIO, 
The (PORTER-HAMILTON ENCINE. 





Reversing Engines, Blowing Engines, Converters, Hydraulic and 
special heavy machinery for the iron and steel trades, 


PARK BUILDING, PITTSBURG, - - Seward §. Babbitt. 


kThe XI. &c EX. Greenwald Co. 
Engineers, 
Founders and Machinists. 











Steam Engines, Shafting, 
Hangers, Pulleys, Sprockets 
Wheels, Chains, Etc., Eto. 





720 Rast Pearl Street., 
CINCINNATI, O. 


The Ceo. B. Sennett Co., Youngstown, Ohio 


MANUFACTURERS OF 


Sennett Compression Coupling 
And Other Specialties. 





We do not claim novelty in these Couplings so 
much as good material, good workmanship and 
extreme simplicity. We make them of a very 
strong cast iron, with wrought iron bands. 

We make also the 


SENNETT HNGINE 
20 to 40 H. P. 








Foundry contracts solicited for duplicate cast- 
ings, from te Ibs. to 5 tons each. 
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FOR CAR WORK 


and all malleable work there are no 
stronger or more satisfactory irons than 


“Pioneer ="‘Antrim ="‘Elk Rapids "="‘Excelsio’ 


LAKE SUPERIOR CHARCOAL IRON. 


ll 


(: | dues 









Superior Charcoal Iron Co., 
911, 912, 91S Michigan Trust Bidg., 
CRAND RAPIDS, MICH. 

































We build Single Frame 
Steam Hammers of the fol- 
lowing sizes: 





: Usual Die C of Die | Ex. 
Sizes Stroke Face. to Frame. Steam. haust. 
200 Ibs. 16 oe 2 12% |} 3% 
250 16 4*4x 7 12% 1% 
400 19 x §% 15 1% 2 
600 22 xu 17% 2 2% 
800 2 x 12% 2 2! 
1000 28 x 13 t 2% 
1250 x 12 ri, 
1500 x 14% 5 a'g 


WE BUILD 


Jawand 
Compression 


Riveters © 





For operating 
by Compressed 
Air or Steam. 





AMERICAN ENCINEERINC 
WORKS, 


11638 Marquette Bidg., - CHICACO, ILL. 











Perhaps the gentle reader 


Chan e needs a change in the 
a source of supply of his 


Polishers’ and Platers’ Supplies. 








I manufacture a complete line of 


Tripoli Compositions, Crocus Compositions, 
English Rouge, Felt Wheels, Cotton Buffs, etc. 


The Detroit Lubricator Co. say they are F. 8 S$ TEV: ENS. 
. o id 


much pleased with our Tripoli Composition. 
The Fanner Mfg. Co., Cleveland, 7 it is . 

: Cor Criswold & Atwater 
Sts., DETROIT, MICH. 


the best there is. 
I have “‘Everything for a seasiane. 


























Ee 
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The Lunkenheimer Patented “Clip” 
Gate Valve 


Is a’Single Disc Double-Seated Valve. 











The Best 
For all 
Purposes. 








Made in iron, all wearing parts gun metal. 
Somat, strong, durable, low priced. Un- 
equalled for pressures not exceeding 100 lbs 
Made iv iron, brass mounted screw ends \% 
to 6 inch, flange ends 2to6inch. Alsoinall | 
iron for cyanide and other acids. 
Specify them and order from your dealer. 


Write for Catalogue of Superior Brass and 
Iron Engineering Appliances. | 


THE LUNKENHEIMER Co. 
Sole Makers and Patentees. 
CINCINNATI, O., U.S.A. 


BRANCHES: . 
NEW YORK--26 Cortlandt Street. LONDON--25 Great Dover Street, 8. E. 


Jenkins ’96 Packing. 


Pronounced by steam users throughout the world 


Wisconsin 
Craphite Paint 

















Provesthie Claim. 
Treet it at our Expeneec. 














“The proof of the pud 
ding,” etc. 


UOCEUETELUAAENEEAUNNESUUUNONESEEDEENENO EN UUUUEENELAAGENOCEDRONEERRONT We 


STEEEENAAOLAENOOSOUUOUTESEDEONSNUAUODREEOOOGOUD COUURERERDEDEONCUOOEREREROOESO ERED 


aut 


We mine, manufacture and 
sell direct to the consumer. 





May we send sample and 





‘ the best joint packing manufactured. Expensive? prices ? 
oy Not at all, as it weighs 30 per cent less than many other 
My I mee packings, consequently is much cheaper. Wisconsin Craphite 


JENKINS BROS., New York, Boston, Philadelphia, Chicago. Company, 
413 Market St., Pittsburg, Pa. 

















ee ee 


J Pure F'lake Graphite, 


= THE PERFECT LUBRICANT. 7 
Sample and Pamphlet Free. = 


, + JOSEPH DIXON CRUCIBLE COMPANY, JERSEY CITY,N.J. ©& 


—— SSS or rr 


5 ee a a , | 
s . aT —————r——r—r | The Iron Founder Supplement. 


BUILDERS OF 




















» Automatic Rivet 
——— yaaa a Machines. , 43 
(— Seenext issue ofthis paper | 4 complete illustrated exposition of the 
—— 6 for our list of catalogues. | art of casting in iron, comprising the erec- 
— tion and management of cupolas, reverber- 








SR Waterbury Farrel Foundry & | atory furnaces, blowers, dams, ladles, etc., 
oom fee (ce —— Machine Co., mi cast iron, founding of chilled car 

Waterbury, Conn. wheels, malleable iron castings, foundry 

equipments and appliances, gear molding 
éé +B mad machines, molding machines, burning, 
Metallurgy of Cast Iron, (Second Edition.) chilling, softening, annealing, pouring and 
feeding, foundry materials, advanced 

By THOs. D. WEST; 107 engravings, 583 pages. Just issued. A valuable molding, measurement of castings 

work to Founder, Molder, Draughtsman, Designer, Technical Schoo] wrought iron, steel, etc. Also the found- 

Specialist. Chemistry of Iron; cheapening of mixtures; the effect of the ing of statues, the art of taking casts, 

metalloids in changing the grade of iron; latest improvements in cupola | pattern modeling, useful formulas and 
construction and practice—all are fully covered. Price $3. Sent post- tables. By SmMPSON BOLLAND. [Iilustra- 

paid on receipt of price, by 7he Jrom Trade Review Co., Cleveland, Ohio; | ted with over 200 engravings; 400 pages; 

1522 Monadnock Block, Chicago, II. somo: Cletr. wc cet oeess $2.50 


ames M. Swank, author of “Iron in All Ages,” and editor of the 
Bulletin of TheAmerican Iron and Steel Association, in + ogee “Metal- 
lurgy of Cast Iron,” says it is “One of the most valuable publications ; 
relating to the manufacture of iron castings, that has ever, to our The lron Trade Review Co. ° 
knowledge, been issued in this or any other country.” CHICAGO. CLEVELAND PI7TSBURG 








Sent postpaid on receipt of price by 





HELBY oF ott 
EAMLESS FIIBES 
TEEL _ 


ARE THE BEST FOR MARINE, STATIONARY 
AND LOCOMOTIVE BOILERS. 


\ELBY STEELTUBE Co. 


*CLEVELAND -CHICAGC 
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M. ALLEN, President. 
WM. B. FRANELIN, Vice-President. 
F. B. ALLEN, Second Vice-President. 
|. B. PIERCH, Secretary and Treas. 








BURWELL & BRIGGS, General Agents, 32 and 33 
Clark Bldg., 208 Superior St., Cleveland, O. 


Cc. A. BURWELL, Chief Inspector, 32 and 33 Clark 
Bldg., 208 Superior St., Cleveland, O. 


ial Agent, 32 and 33 Clark 


f. E. WOLCOTT, § 
Cleveland, O. 


Bidg., 208 Superior St., 





Locations 
for Industries. 


The name of the Chicago, Milwaukee & 
St. Paul Railway has long been identified 
with practical measures for the general | 
upbuilding of its pamety and the pro-| 
motion of its commerce, hence manufac- | 
turers have an assurance that they will | 
find themselves at home on the company’s | 
lines. 

The Chicago, Milwaukee & St. Paul 
Railway Company’s 6,300 miles of railway, 
exclusive of second track, connecting 
track or sidings, traverses eight states, 
namely : 
































NORTH NORTHERN 
DAKOTA MINNESOTA MICHIGAN 
SOUTH 
costa 1owA wisconsin | 
| 
| 
vale Pest "Pretgh MISSOURI ILLINOIS 
Trains Throughost. 
which comprise a great Agricultural, | 


Manufacturing and Mining territory. 
The Chicago, Milwaukee & St. Paul 
Railway Company gives unremitting at- | 
tention to the development of local traffic | 
on its lines and, with this in view, seeks | 
to increase the number of manufacturing | 
plants on its system either through their 
creation by local enterprise or the influx 
of manufacturers from the East. It has 
all its territory districted in relation to 
resources, adaptability and advantages for 
manufacturing. Specific information fur- | 
nished manufacturers in regard to suita-| 

ble locations. Address, 


LUIS JACKSON, 
Industrial Commissioner, C. M. & St. P. R'y. 
Old Colony Building, Chicago, I! 





Persistence 
in Advertising 


Is one of the requisites of satis- 
factory results. In the expansion 
of business which is now noticeable 
in every section of the country, 
advertisers who have made them- 
selves regularly prominent in the 
past two years will be first to reap 
"the. rewards of persistent publicity. 





—= 


FOR GREAT TENSILE STRENGTH, ELASTIC- 
ITY AND ELONGATION, COUPLED WITH 
UNUSUAL NON-CORROSIVE QUALITIES, 


Castings and Propeller Wheels 


Made from 


PARSONS MANGANESE BRONZE 


Cannot be excelled. Write for Particulars. 





SOLE MAKERS 


THE WILLIAM CRAMP & SONS’ 
Ship and Engine Building Company, 


PHILADELPHIA, PA, 





Northampton Emery Wheel Co,, 


20 &. Canal St., CHICACO, ILL. 








No. o Strapping Jack. Carries belts up to 4 inches wide and 


10 feet and 12 feet long. 


COMPLETE CATALOGUE ON APPLICATION. 


Who builds the best Mine Pump? 


PRESCOTT. 


Fred. M. Preseott Steam Pump Co., 


MILWAUKER. WIS. 


The Iron Trade Review 








is an increasingly valuable medium, 
through which to sell equipment 
te machkize shop and foundries. 
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Mitre Gears 


Are made in different ways; sometimes with the teeth 
cast necessarily imperfect in fit, wasteful of power and ex- 
travagant in ultimate cost. The next, rough cut and 
hand finished, a great improvement, but not up to the 
mark yet. 

We use special machines and plane the teeth theoreti- 
cally correct, so that the maximum economical limit is at- 
tained. 

We would like to figure with you for this class of work 
and can cut up to eight feet diameter. 


R. D. NUTTALL COMPANY, 
Pittsburgh, Pa. 








THE VAN DORN & DUTTON Co. 
CLEVELAND, OHIO. 


General Machinists and Engineers, 


SEAR ac; 
CUTTING Sen 


Steel, Malleable 
of all descriptions. and Rawhide. 


lron, Cast Iron, Brass 
CEAR CUTTINC. F¢ i 
Bevel and Mitre Cears, 
Worm Cears, 
Spiral Cears, 
Internal Cears. 


















oe H. BAKER MFC. CO., Pittsburg, Pa., U. S. A. 


% to so inches diameter. 
48 Diametral to 2 inch Circular pitch. 


F. H. BULTMAN & CO., . 
100-108 Canal St., CLEVELAND, 0.! (Hs 


PERE REPRE EE BRS 


A large and growing circulation 
among machine shop and foun- 
dry firms, has 

THE IRON TRADE REVIEW 











The Bucyrus Company, 5°“, Miuwaskee 


Steam Shovels and Dredges. 


Placer Mining Machinery of the EF ator Bucket 1 a 
Railroad Wrecking Cars and Pile Drivers. Centrifuga 
Dredging Pumps 
































“Metallurgy of Cast Iron.” Price $3.00. 


THE HOOVEN, OWENS & RENTSCHLER CO., HAMILTON, oO. 
Hamilton Corliss Engines. 








Engines for Rolling Mills, 
Electric Railways and 
Electric Light. 





Engines of all sizes and for 
all purposes. 


46 South Canal St., Chicago. 

39 and 41 Cortlandt St., New York, 
Lewis Block, Pittsburgh, Pa. 

Room A, Laclede Bldg., St. Louls, Mo. 
Cc. C. Meore & Co., San Francisco, Cal. 
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Le Chateller’s 


THE GRASSELLI CHEMICAL CO. 3 |\PYROMETER 


For measuring a. between 
Cleveland, oO. © and 2,¢00° F. 


MANUFACTURERS OF Recommended by the Highest Authorities. 
Successfully used in establishments 
STRICTLY Sulphuric Acid, for the manufacture of 
Gas, Chamotte, 
Chemicals Cement, 
Hydrochloric Acid, Sugar, Accumulators 
CH EM ICALLY Terra Cotta, Incandescent Lamps 
Nitric Acid, Stone Ware, Cartridges and Ammutttio on. 
Porcelain, Glass, 
Iron and Steel, Malleable tron. 
PURE Aqua Ammonia. 
Also by Boiler Inspectors, Schools s and Colleges, 


for hardening and annealing steel in roll foundries. 
etc 


CRUCIBLE CAST TOOL STEEL,‘ °*Maiuc: 20° tt 
LA BELLE STEEL CO., PITTSBURG. 

“ECLIPSE” COLD DRAWN SHAFTING, 
FITZSIMONS & CO., CLEVELAND. EC ONOM ite 

COLD ROLLED STRIP STEEL. @ WATER 


MORRIS & BAILEY STEEL CO., PITTSBURG. 19 PPLY 


BYRON H. WHITE, WESTERN SELLING AGENT. m | TRIPLEX 
68-70 SOUTH CANAL STREET, CHICAGO. | POW ER PUMPS 


SHEAR KNIVES 


SAMUEL TRETHEWEY & CO.LTD. 











YP) FORALL PU POSES 


. THE I DE TINY co 


~ OHIO 
_.,| HENION & HUBBELL 


obo? North Je ftersoy St, CHICAGO 


PITTSBURG. PA. 
ESTABLISHED [883 











ee G RESC E N T S TEEL CO. Larger paid circulation and 
2 a. 


+ 


New voor PITTSBURGH, PA, | +4 ove. thts 1arger list of advertising patrons 
than ever in its history. These 


THE MASSILLON IRON AND STEEL CO. THE IRON TRADE REVIEW now 


HEAVY 
CAST |ROt | wey Serem |has. Advertising in it pays. 
EEE CAST IRON PIPE. [eeeeemnnaan: 


ENGINEERS . puner cunuae ere 





THE ROOKERY. 
CHICAGO.ILL.. FOUNDERS-MACHINISTS. MASSILLON.O. 











MONONGAHELA IRON & STEEL CO., 


Manufacturers of 


Charcoal Bar ron CARTER BRANDS Charcoal Iron Chain 


All Sizes 
United States Government S fications Guaranteed. PITTSBURGH, PA. 











ae 





Tey, 


ETC RI 










ROSENOW.~7,*%.? 


COMPANY 
Illustrators Engravers Printers 


TELEPHONE N° CHICAGO 373 DEARBORNST. 


HARRISON 130 S.E.Cor. HARRISON 
- Would youllike a pocket edition of your Catalogue? The cost of reproducing pages any size, furnished for the asking. Our plates are high grade and print well. 
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Steam Piping for High 
Pressure Power Plants. 


ALL KINDS OF PIPE, GLOBE AND GATE VALVES, FITTINGS AND 
APPLIANCES FOR STEAM, WATER AND HYDRAULIC WORK. 


u } 


Pittsburgh Valve, Foundry 
& Construction Company, 


Offices: Empire Building, PITTSBURCH, PA. 
FOUNDERS, PIPE FITTERS AND MACHINISTS. 



















ENCINEERS, 











Henry M. Atwood, President. C. A. Anderson, Treasurer. 
J. T. Speer, Vice-President Moses Atwood, Secretary and Sales Agent. 
Geo. E. Klingelhofer, General Manager. 









Second Edition Now Ready. 


"METALLURGY OF CAST IRON” am 


By Tuos. D. WEST; 107 engravings, 583 pages. Just issued 
A valuable work to Founder, Molder, Draughtsman, Designer 
Technical School Specialist. Chemistry of Iron; cheaping 
of mixtures; the effect of the metalloids in changing the grade 
of iron; latest improvements in cupola construction and 
practice—all are fully covered. Price $3. Sent postpaid on 
receipt of price, by Zhe Jron Trade Review Co., Cleveland, O; 


1522 Monadnock Block, Chicago, Il. 


James M. Swank, author of “Iron in All Ages,” and 
editor of the Bulleten of The American Iron & Steel Asso- 
ciation, in reviewing “ Metallurgy of Cast Iron,” says it is 
“One of the most valuable publications relating to the manu- 
facture of iron castings, that has ever, to our knowledge 


been issued in this or any other country.” 


Why Don’t You 


USE THE 


“FOR SALE” Columns of 
The Iron Trade Review 


and get rid of alot of your old machinery and material 
that you have on hand: You can sell it if you willdo so, 
and it wom't cost much... «2. 2 2 6 0 ee ei 0 

















FOR SALE 
BARGAINS 


are quickly “snapped up” 
when placed before the 
buying public through our 


Special Bargain 
Department. 


Short time rates on appli- 


cation to the business de- 
partment # # + 











SMALL INVESTMENTS BRING 
LARGE RETURNS. 















































DO YOU 
WANT 
ANYTHING? 


Our Want Department is 
at your disposal. Results 
are bound to satisfy you. 
Tryitt *& #*+ SF SF 


THE 


Iron & Steel 
Press Co., 


ROSE BLDG., CLEVELAND, O. 
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| Brass and Iron Founders, 








BEST MANUFACTURING CO., Pittsburg, Pa. 


——— =-— = = - ’ ~y ww Ns —_ a_i a a a cal cl wv v Y 








Pipe Fitters and Machinists, 
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Millett’s Patent 
Portable 
All complete and ready to put the fire in. 


No one who makes small cores can afford to be without it, 


the other is open. 





Double Doors, 
SAVES FUEL. SAVES TIME. 


Send for Circular. 











~ 


Drake’s Adjustable Burner 


Can be turned down from a full size flame to one candle power 
by means of the little valves, one of which may be closed en- 
tirely and the other one reduced to a flame as small as desired 
for a night light without smoking, carbonizing or producing 
a sluggish flame. 

The diverging stems are so arranged that they can be turned 
into alignment in an instant 

The points of the little valves may be forced up through the 
little hole where the gas is liberated from the rear, removing 
any obstruction without being obliged to extinguish the whole 

ame. 

Patents pending in the United S'ates, Canada and Principal 
Countries of Eu: ope. 
Manufactured and For Sale only by the 


DRAKE ACETYLENE APPARATUS CO., 
Or Its Agents, 
32 Hathaway St., CLEVELAND, O., U, S. A. 
































Pan-American Route 


Between. CLEVELAND and BUFFALO. 
STEAMERS CITY OF BUFFALO AND CITY OF ERIE. 


Both together being without doubt, in all respects, the finest and fastest that are run in 
the interest of the traveling public in the United States. 


TIME CARD-—DAILY—APRIL 15th to DEC. ist. 








Leave Cleveland 8 p. m. Arrive Buffalo 6:30 a. m. | Leave Buffalo 8 p.m. Arrive Cleveland 6:30 a. m. 
ADDITIONAL SERVICE DURING JULY AND AUGUST 
DAILY EXCEPT SUNDAY. 
NE EE ee | kT a ne 8:00 a. m. 
EES ES ee CISD Dx BR. F AETEVO CRO VONMRG vc cciccccccocevescccccssceceseczed 6:00 p. m 
Leave Cleveland Tuesdays, Thursdays and Saturdays 5 p..m. Arrive Buffalo 5:30 a.m 


Wednesdays and Fridays 5 p.m Arrive Cleveland 5:30 a. 


Orchestra Accompanies Each Steamer. 


Leaye Buffalo Mondays, 
All Central Standard Time. 





Connections made at Buffalo with trains for all Eastern and Canadian points, at Cleveland 
for Detroit and all points West and Southwest. 





Send four cents for illustrated pamphlet 


Ask ticket agents for tickets via ©. & B. Line. 
FALLS EVERY 


SPECIAL LOW RATES CLEVELAND TO BUFFALO AND NIAGARA 
SATURDAY NIGHT, ALSO BUFFALO TO CLEVELAND. 


W. F. HERMAN, General Passenger Agent, Cleveland, 0. 


If You Don’t See 


the book you want advertised in the columns 





of the paper write us and will we get it for you. 





The lron Trade Review, Cleveland, Chicago, Pittsburg 


CORE OVEN 


One closing the oven when | 


MILLETT GORE OVEN GO,, Brightwood, mass. 


~~ 


Mark your tools -with a Steel Stamp 
. a ~ KANAB eA, 


34 PROSPE = 7 





Ps 4 


Send for Price-llet Ne. 12 





QUICK WORK 
GOOD WORK! 


Elastic 
Rotary - Blow 
Riveting 


Machine. 


Strikes 3,000 blows 


per minute. For 
riveting hardware, 
bicycle chains, 
agricultural im- 
plements, me- 
chanic tools, etc. 


Manufactured by 


F.B.SHUSTER CO. 


NEW HAVEN. CONN. 








THE 


DAILY METAL MARKET REPORT 


Published by 


THE REPORT CO., 


Room 79, 99 John St., New York. 


Gives daily reports of foreign and domestic 
metal markets. Shows daily fluctuations in all 
metals, both in this country and in Europe. Con- 
tains the latest ews affecting the market for Pig 
[ron, Steel, etc. Write for sample copy. We guar- 
antee a circulation greater than the combined cir- 
culation of all competitors. As an advertising 
medium for reaching the Iron, Steel and Metal 


producers and consumers it has no superior. 





The A BC of Iron, 
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Water, bas and Steam Fitters’ Tools, Metal 


“ ARMSTRONG ” Working 
ADJUSTABLE STOCKS AND DIES,|{ Machinery 


Vises (hinged), Improved Wrenches, Pipe Cutters, 
Clamp Dogs, Etc. 


Improved Pipe Threading and Cutting-off Machines, 


HAND OR POWER. 
Our No. O machine is designed for eodns | the smaller 


sizes of pipe—iron or brass—also bo ane epeaees 
= pe Ktorin., the other for pipet to sla inclaat 


/The Armstrong Mfg. Co., 


"No.0 Threading Machine BRIDGEPORT, CONN. 


— 21, 1901 


























} 
eaOur catalogue will interest you New York Office, 139 Uenter St. SEND FOR CATALOG. 
Bethlehem Foundry & Machine Works, 


SOUTH BETHLEHEM, PA. 








FOR HAND OR POWER, 


Occupy less floor space, require less power to 
run, more simple of construction, far. cheaper 


than any other machine of same range. 
Send for Illustrated Catalogue. 
MANUFACTURED BY 





THE CURTIS & CURTIS CO. makes the best and cheapest rail-fastening. 


37 Garden St., - - BRIDGEPORT, CONN. NUTS NEVER WORK LOOSE. Requires 

= J a no nut-lock. Our Elastic Self-Locking 
Steel Nut always stays, and Is superior for 
use on Cars, Track, Bridges, Machinery 
etc, Write us for prices on Sq. and Hex. 
Nuts, (Elastic or Common) Machine Bolts, 
Track Bolts, Rivets, etc. 


WATERBURY ROPE CO... ““Shaemet 


Factories: Brooklyn, N. Y. Office: 69 South St., New York. 


WIRE ROPE he reaeeu 


OF ALL KINDS. ALSO 
Manila, Sisal, Russia and American 8. W. W. COODYEAR, 
Waterbury, Conn. 


Cordage and Binder Twine, and 
“WATERBURY” Transmission and Hoisting Rope. COVERT MFc. Co., 


West'Trov, N. Y. 


“Yankee” Snaps 


Made in Styles and Sizes 





































Leschen Co.’s Patent Aerial 


rove TRAMWAY 


ALSO 


WIRI | R —E R oO p E For Hoisting, Haul- 
age, Transmission, 


Ge © © © © 0 0 & 





For Sale by Jobbers at Manfrs. Prices. 
COVERT MFG. CO., West Troy, N.Y., U.S.A. 















PR GAS AND 
GASOLINE 
if BENGINES. 


/ Cheap and conven 
ent power for eay 
service. 


-¥ Manila and Sisal Rope and Blocks. 
] aw A. LESCHEN & SON ROPE COMPARY, 










920.922 N. First St. ot. Paw Is, MO. 


92 Center St. NEW YORK, N. Y. 
47-49 South Canal St., CHICAGS, ILL. 


| 
| 
| 


Write for catalog g 


* COUIMBUS MACHINE (0 


COLUMBUS, 0 














Between the Lakes and the Gulf, the Mississippi and the Al-| mp, Cleveland Terminal & Valley R. R. Co 
egheny Mountains—the best buying section of the United States— | (B. & O. System.) 


Depot foot of 80. Water 8t. 


is the BuLK of THE IRON TRADE REVIEW’s circulation. In this | City oes 241 Superior Bt. Arrive. | Depart. 
Valley Jctn. & Way ammnem *6:20 P M| *7:15 aM 











section advertisers in all trade papers get best returns. imme bay | ake x =p ~ ES. 
Akron, Canton & Wheeli -|*10:00 « Me [25 PM 
| Akron, Canton & Chi | “8:10 4 M) *6:55 P mw 
| Akron, Canton & Ma .| fate P mifittcco am 
Pittsbur , Washington, Det ee 
& Baltimore... cecceesrecevsennne *10:454 Mi *g:10 F Mw 
Subscribe for the Iren Trade Review, $3.00 per year. BF — Pe By ib 


and Chi also Washington, Baltimore and 
Philadelphia, 
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LIDGERWOOD fA finn eee 
Are built to Gauge on the Duplicate Part System. Steel 
QUICK DELIVERY ASSURED. 
STA N DA Be D For Quality and Duty. | 
OVER 16,000 IN USE. 
Steam and Electrie Hoists. Wo rks 
BAe 6 we LIDCERWOOD MFC. CO.,| 
z rs q 96 LIBERTY STREET, NEW YORK. 
=< * a j Chicago, + ee ——, P te = d R li 
Re : ~ elphia, -0r n re New rieans. 
| and Rolling 
LINK-BELT conveyors. 
.Conveyors. - 
for handling Slabs, Billets, Bar Irom, Coal, Ashes, Cement, etc. |} 
~ a Pull eye, Patent een eee Sa Rope ) | 
Sheaves, Clu 1) 
LINK-BELT MACHINERY Co., ) ‘ 
Biationhe Irom Buckets of Rageoves ENOQINEERS, FOUNDERS, MACHINISTS. > 
——— Chicago, U. @. A. t " 
{ 
beer BELT RNGINEERING CO., PmrLapgetrmia and New Yorx. | F n ineers, 
Electric Traveling : 
Steam Jib ( 
Air and 
Hand Pillar | ( 





















CLEVELAND OFFICE, Chas. E. Stamp & Co., New England Bidg. 





CR A N ES Northern Engineering Yorks, SSS 
No. 6 Chene St., DETROIT, MICH. 
ra 


ANES +HIGH -SPEEDS- ’ Garrett-Cromwell 
*ELECTRIC *STEAM*HAND> . 4 
Engineering Co., 


RA FOR HANDLING COAL AND ORE New England Building, 


THE BROWN HOISTING MACHINERY CO. Works, Cleveland 
NEW YORK, 26 Cortlandt Street. LONDON, 49 Victoria Street, Ss. W. F CLEVELAND, OHIO, 





wee eer 








—~ 





































CLEVELAND Mo Ch Good Books to Have 
CRANES ac Mtns. Gurerior ST. | | Metallurgy of Cast Iron . . . . $300 
CLEVELAND 0. J | Encyclopaedia of Foundry Terms, 3.00 
ee a ge ae I co 
CupolaFurnace. . ...... 3 50 
: Metcalfeon Steel. . ..... 2 00 
The Exeter Machine Works, Turner’s Metallurgy ofIron. . . 500 
Blair’s Chemical Analysis ofIron . 400 
PITTSTON, PA. |West’s Molders Text Book . .. 250 
Manufacturers of Boland’s Iron FoundersSupplem’t 2 50 

High Grade Hoisting Engines We can furnish any of them. 
ELEVATING AND CONVEYINC MACHINERY. THE IRON TRADE REVIEW, 








|CLEVELAND CHICACO PITTSBURC 





The Encyclopedia of Founding and Dictionary of Foundry Terms 


Used in the practice ot molding. Together with a description of the tools, mechanical appliances, ma- 
terials, and methods employed to produce castings in all the useful metals and their alloys, including 
brass, bronze, steel, bell, iron and type founding, with many original mixtures of recognized value in the 
mechanic arts. Also aluminum, plating, gilding, silvering, dipping, lacquering, staining, bronzing, tin- 
ning, galvanizing, britannia ware, German silver, nickel, soldering, brazing, ores, smelting, refining, as- 
saying, etc. By Simpson BoLLanp, author of “The Iron Founder,” “The Iron Founder Supplement.” 
tamo.; cloth; sent postpaid on receipt of price, . . 2. 2. ee ee eee eee coven « OOS 
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EREORATFD AL ning 


pf CHICAGO, ILL. 
wee. es 


PERFORATED Fat j VAR Ae 


e yp 
[RON STEELCOPPE SSORTMENT® 
pRASS.TIN. ZINC. 3: ASSORTA T 


© 89 .%s%e CORRESPONDENCE 
1 PS. SOLICITED > 


THE ROBERT AITCHISON PERFORATED METAL CO: 


oN ad wo a) no) me | OF On| Be 

















Perforated Metals, Comet Rock 
Crushers, Mining and Ore — 


PERFORATED PLATE SCREENS Treating Machinery. 
AS REQUIRED FOR eel 


STONE, ORE, ZINC, LEAD, and all Raliread and Mining Uses. Sole ebete' of REIDLER PUMPS. 


Special Screens for COAL, and COKE. 











THE HENDRICK MFG. CO., LTD., 
Samples cn rcaut" Carbondale, Pa. 




















CHICACO. 


SCIENTIFIC MFG. C0.,] J|OCOMMERCIAL 
CHICACG. DECALCOMANIAS 











Blast Furnaces 


Constructed 
with 











JULIAN KENNEDY, ENGINEER, 
PITTSBURG, PA., U. S. A. 








Machinery for the economical Automatic Filling App: aratus. 





PRODUCTION OF IRON AND STEEL. 
Gansnitettons and expert work in WALI weal aE N N EDY, 
GENERAL ENGINEERING PRACTICE. ENGINEER, 
Cable address “ENGIXEER PITTSBURG.” 631 Penn Ave., PITTSBURG, PA. 















Alex Laughlin & Co., 


The Wellman-Seaver Engineering Co,, Engineers and Contractors 


CONSULTING AND CONTRACTING ENGINEERS. 702-706 Lewis Block, 


NEW ENGLAND BLDG., CABLE ADDRESS PITTSBURG, PA, 
CLEVELAND, OHIO, U.S. A. *“*WELLSEA’’ CLEVELAND. | 


Steel ane, Reling —, Metallurgical Fur- Sole manufacturers of FORTER WATER 

naces, Manufacturing Buildings, Machinery for eu srw , -_ ws 

oem NAVIN LAMOND 
rial. TALBOT MECHANICAL GAS PRODUCERS. 3 


mate 


LONDON OFFICE: 47 VICTORIA STREET, WESTMINSTER. ee as il 


STEEL CONSTRUCTION 


in All Branches 
Coooooooooooooooesooooooooooooooooooooooooooooooooooos I HE 


Fergu Block ITTSBURG, Pa. 





Biast Furnace Construction. 


ger ae | 
Brick Stove 








BUILDINCS DESICNED AND ERECTED IRON 
in all parts of the world 
SOOSOOOS OSES SOSOSOOOS SOSESOSHOHESHOOHOSHOHOOS TRADE 
ROOF FRAMES AND TRUSSES BLAST FURNACES AND STEEL WORKS REVIEW 


CUPOLAS, LADLES, CONVERTERS BOILERS, TANKS, AND HEAVY PLATE WORK 


RITER-CONLEY MFC. CO., "p,°"* ‘through which to sell equipmeat to 


pbc ine 2 An nc llnwenl enn EAT ETE m chine shops and f 





eee ee a - ~ _ - - ———E 
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ES TABLISHEI 


EXCLUSIVELY,FOR ALL PURPOSES. 








| 


A. Garrison Foundry Co.. 


PITTSBURG, PA. 


MANUFACTURERS OF 


SAND and CHILLED ROLLS, | 
and ROLLING MILL CASTINGS | 


of every description. 











| eT’ CoptIss. RoLLine MENGINES 


RocK CRUSHER< 
Rottinc Mitt & Tin PLATE Mite MACHINERY 


THE LORAIN FOUNDRY COMPANY, 


Lorain, Ohlo. 
SAND AND CHILLED ROLLS. 


Heavy iren Castings In Loam, Dry and Green Sand,’ 
Made from Cupola or Air Furnace... 


BRASS AND COPPER CASTINCS. 

















Good Books to Have. 


Metallurgy of Cast Iron - - - = = $3900 
Encyclopaedia of Foundry Terms 3 00 
A. B. G.-of trom -©=© = = 2.2 ® se i oo 
Cupola Furnace - - - = * = =» 3 50 
Metcalfe on Steel- - *-= = * = »* 200 
Turner’s Metallurgy of Ilron- - - = 5 0O 


Blair’s Chemical Analysis of Iron - - 4 00 
West’s Molder’s Text Book- - - = 2 50 
Bolland’s Iron Founders’ Supplement - 2 50 





WE CAN FURNISH ANY OF THEM. 


The lron Trade Review, Cleveland, Chicago, Pittsburg 





j 








DEAD 


The mail matter which 
does not reach the right 
people is dead. It does 
no one any good. It 
has wasted your postage, 


WW 


Penton’s 





corrected to January rst 
of the current year, con- 
tains the names and ad- 
dresses of all the iron 
and steel foundries in 
the United States. These 
represent a very large 
percentage of the buy- 
ing constituency of the 
country. 

You may now be send- 
ing out letters calculated 
to reach these people. 
The chances are they do 
not. It is also a safe 
proposition to gamble 
that they do not reach 
them all, 

When you count your 
loss in not covering the 
trade thoroughly and ad- 
dressing others who are 
not interested in your 
product, the value of 
such a book as Penton’s 
Foundry List is apparent. 


A Ten Dollar Bill 
pays for it. 


The Iron and 
Steel Press Co 


CLEVELAND, OHIO. 
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“TRON and STEEL 
GONSOLIDATIONS. 


Complete, Authorized List How Ready. 


a | 


Second Edition of Supplement — 
to the | 


DIRECTORY OF THE IRON AND 
STEEL WORKS OF THE 
UNITED STATES 
FOR 1898, 


From the circular of the Association 
issued under date of Sept. 15 we take the 
followin 

“In arch last we presented to the 
American Iron Trade a descriptive list ot | 
the consolidations of iron and steel com 

ies which had taken place in the United 
States since January 1, 1898, twenty-thre« 
inall We now t to the trade a 
more complete list of iron and steel con- 
solidations, embracing those organized 
since March as well as those previously 
described, numbering thirty in all, the in- 
formation relating to each consolidated 
company Seing revised and verified down 
to August 15. We have confined the list 
of consolidations to those which embrace | 
tue ownership of blast furnaces, rolling 
mills, steel works, tinplate works, an 
auxili industries, including shipbuild- | 
ing and bridgebuilding works. Only 
companies that have been consclideses | 
since January 1, 1898, are described in this 
volume, which is a Supplement to the last | | 
edition of our Directory to the Iron an: 
Steel Works of the United States. A sew 
edition of the Directory cannot be printed | 
this ear. 
e present opera she the vs oe mall 
comprises 78 well prin pages an 
thorized i 











tains an au description a “the 
organization of each of the thirty consoli- 
dations mentioned, giving its capitaliza- | 
tion, list of officers, general office address | 
and address in most instances of the dis- | 
trict offices, and a list of we owned | 
or operated by it, with names of | 
vious owners of iron and steel works. | 
name and the character of every 
= are fully stated. For detailed in. | 
ation concerning the plants men- 
tioned and their products reference is | 
given to the page or in the Direc- 
tory in which they are fully described. 
Iron ore mines, coal mines, coke ovens, | 
railroads, and lake vessels owned by the 
consolidated companies are’ also given in 
sufficient detail.” 


Price - - $2.00 


Sent Postpaid by 


The Iron Trade Review Co., | 


Caxton Burtpinc, CLEVELAND, O | 





WEST PENN FOUNDRY & MACHINE co., 


SAND ar? CHILLED 





TIN, SHEET AND BA 
Blast furnace work. Steel work. Hydraulic machinery. 





of 
MILL PLANTS. 
General castings of every description. 














Frank-Kneeland 
Machine Co. 


54th St., PITTSBURG, PA. 


CHILLED, SAND 
»AND STEEL Rolls. 


ROLLING MILL MACHINERY. 








Canton Roll & Machine Company, Canton, Ohio. 


MANUFACTURERS OF 


Chilled, Sand and Semi-Steel Rolls. 


Rolling Mill and Tin Plate Machinery. 


HEAVY CASTINCS OF ESTIMATES FURNISHED 
EVERY DESCRIPTION. FOR COMPLETE PLANTS. 


RAWHIDE BELTINC. 


Amd Izaace Izcather. 
—— ALSO 
Rawhide Rope, Pinions, Picker Leather, 
Haiters, Bell and Register Cord, and 
other Rawhide Coods of all kinds. 


THE MABBS HYDRAULIC RAWHIDE PACKING. 
CHICAGO RAWHIDE MFG. vt 75-77 Ohio Street, CHICAGO, ILL. 

















Metallurgy of Cast Iron,” (secona Edition.) 


By THos. D. WEST; 107 engravings, 583 pages. Just issued. A valuable 
work to Founder, Molder, Draughtsman, Designer, Technical School 
Specialist. Chemistry of Iron; cheapening of mixtures; the effect of the 
metalloids in changing the grade of iron; latest improvements in cupola 
construction and practice—all are fully covered. Price $3. Sent post- 
paid on receipt of price, by 7he Jron Trade Review Co., Cleveland, Ohio; 
1522 Monadnock Block, Chicago, Ill. 


James M. Swank, author of “Iron in All Ages,” and editor of the 
Bulletin of TheAmerican Iron and Steel Association, in reviewing “Metal- 
lurgy of Cast Iron,” says it is ‘One of the most valuable publications 
relating to the manufacture of iron castings, that has ever, to our 


knowledge, been issued in this or any other country.” 





IT PAYS TO ADVERTISE IN THE IRON TRADE REVIEW. 
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FOUNDRY Be STANDARD BLOCK (OAL(O. 
. eM Nog «+++: 
COKE O GARA. puuasabe DistRIcT. 


KING PIEDMONT. 


_“igenis . 
PINNICKINNICK COAL (CO. CUMBERLAND, 


GENERAL HOCKING FUEL(O, 
CONNELLSVILLE . & CO. BLOSSBURG. 


STONEGA, — ener ead 
solaeaiemmenes: CHICAGO. SMITHING 




















Carborundum 
Goodness 


Carborundum does three 
things— 

It cuts faster, 

it lasts longer, 

it finishes its work better 
than any other abrasive: 














NG on earth. 
eae issue. rll arte tbe tig up Se dae factory Those are big claims 
Th FACT JRING CO, EcineeRs FOUNDERS MACHINISTS ND but we can prove them. 
BRANCH {nes ~ BOSTON A NEW YORK CHICAGO CINCINNATI TANTRA DNDON, ENC Carborundum itself is 
; proving them every day 
in thousands of shops and 
factories all over the 
world. 
Write for the booklet— 
Any wood butcher can hang “The Basis of Manufactur 
. ~ out his sign, advertise, and ing Economy." 
“make” patterns. We 
THE GOBEILLE PATTERN CO —anuractuse nanerns, Ove va 
CLEVELAND OHIO USA works is not a.“shop” but a y 
MILL and FACTORY. . . Niagara Falls, N. Y. 











Note the distinction 


OF INTEREST 10 
Manufacturers 


The Balkwill Pattern Works, 
Write for copy of pamphlet 


WOOD PATTERNS just issued by the 


FOR CASTINGS. ILLINOIS CENTRAL R.R. 











COMPANY 
970-972 Hamilton Street, giving reliable informa- 
CLEVELAND, OHIO. tion concerning nearly 


200 desirable locations for 
industries, and entitled 


FOR TESTINC IRON ORE BODIES INDUSTRIAL SITES 
or drilling deep test holes in ANY formation—gravel, boulders and 


rock, ‘sie _—s 4,6, 8 or the durthe drills noles —_ 7 in rock, and 
rodu at the ce Eve n oun 

Tests for gold, lead, zinc, coal urtace Eyoryent 1S used on nde to 

) explore river beds to rock, Water no hindrance. Drills water 


and oil wells quickly, cheaply ‘and without skilled labor, Self-moving: 








complete. 
Write for full information and catalogue. tia Address CEO. C. tp tose , 
ustrial Commissiener, Illinois Central Railros 
TH c K EYSTON E DRILLER co., Reem 506, Central Station, CHICAGO, ILL. 





BEAVER FALLS, PA., U.S.A. 








Cray Iron and 
Subscribe for The IRON TRADE REVIEW, $3 per year, | Brass Castings 


Vincent Valve Co., 
SANDUSKY, O. 
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Ogiebay, Norton & Co., 
LAKE SUPERIOR IRON ORES. 
—AGENTS— 


The Spanish-American Iron Co., 


Santiago, Cuba. 
CLEVELAND. PHILADELPHIA. 


Pickands, 
Mather & Co., 


IRON ORE, 








Weighed in the balance and. 
found—wanted. What? 


Inspected Foundry Iron 


such as the originators and only 
makers make. Write or wire for prices. 
CLINTON IRON & STEEL CO. 


tw yore orric 
PURMACES and GEnene OFFICES, © cOaTLaAne ST 


pe: Ud 
CENTLY wy 


Lgeke 
di ECTOR > 











PIC IRON AND 
COAL ---- 


CLEVELAND, 
OHI0. 





McKEEFREY & C0, 
— WZ 


PIG IRON, 
COAL AND COKE. 


LEETONIA, OHIO. 
HVNUQEQOUUOOORANOOUOGLD GONG GLUOOOOUOONOOOND AUUCEAOUE 


M. A. HANNA & GO, 


+ 
IRON ORE, 
PIG IRON AND OOAL 





| 
i 
| 

















CLEVELAND, OHIO. 





THE COLUMBUS IRON & STEEL CO. 


Alabama Consolidated Coal & Iron Co., 
BIRMINCHAM, ALA. 


Manufacturers of the Celebrated Brands of Foundry Iron: 


CLIFTON «= ETOWAH 


This iron is specially adapted to thin, strong castings. 


Also Miners and Shippers of And Makers of the Well-known 
HICH GRADE STEAM COAL. “STANDARD” FOUNDRY COKE. 


Selling Agents for the North and West: 


MATTHEW ADDY & CO., Cincinnati, Chicago, St. Louis, Pittsburg, Philadelphia, New York. 
MOBILE COAL CO., Agents for Coal and Coke in Mobile territory. 


LAKE SUPERIOR CONSOLIDATED IRON MINES. 
HICH GCRADE MISSABE ORES. 


Adams, Ainslie, Duluth, Hibbing, Hartley, Linwood 
and Pilisbury Mines. 


OCLEBAY, NORTON & CO., Sales Agents, Cleveland, Ohio. 


COA BEEN ch OO., 


Real Estate Trust Bullding, PFPEILA DALE eI A... 
Stee/ Billets and Slabs, both Bessemer and Open Hearth, 
Pig tron, Manufactured Steel, &c. 























. ..WE MAKE.. PICKANDS, BROWN & CO., 
PIC IRON, 
[ 4 ron IRON ORE 
and FRICK COKE. 
han yoo CHICAGO. 
Malleable, |Crerar, Clinch & Co., The Rookery, CHICAGO. 
Bessemer. | PIG IRON. | IRON ORE. 
Let us quote you prices. | COAL AND COKE. 





A large and growing circulation amon 


Columbus, Ohio. 
machine shop and foundry firms has 





Drake, Bartow & Co. 


Subscribe for The Iron Trade Review. | 


THE IRON TRADE REVIEW 


—< 





515-516 Perry-Payne Buliding, 
CLEVELAND. 


PIG IRON. 


RED RIVER IRON CO’S HIGH SILICON PIG 
Hickman Williams & CO. 
Exclusive Agents, 


The Rookery, American Nat’ J Bank Bid" 
CHICAGO. LOUISVILLE. a 
Fel. Harrison 1113. 


TOD, STAMBAUGH & GO... 
IRON ORES. 


206 PERRY-PAYNE BUILDING, 
CLEVELAND, O. | 














Persistence in Advertising —— 


In the expansion of business now bringing 
profit to so many manufacturers, advertisers 
who have made themselves regularly promi- 
nent in the past five years have been notable 
in reaping the rewards of persistent publicity. 

















AMYVILLE-YOUCHIOCHENY CAS COAL CO. 


Operating the Celebrated “Amyville”’ Mines on Youghiogheny River, B. & O. R. 
R. and the “Katie” Mines at Bridgeville on P. C. C. & St. L. Ry., (Pan Handle). 


Pittsburg & Youghiogheny Cas, Steam and Domestic Coal. 
Ceneral Offices: Iron Exchange Bidg., PITTSBURG, PA, 
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STANDARD CHAIN CO... 


General Offices: First National Bank Bidg., PITTS 
MANUFACTURERS 


CHAIN OF ALL 


BURCH, PA. 


KERINDS. 


Chain for Foundry and Machine Shop work a specialty. All sizes of B. B., B. B. B., and High Grade Chain. Certificate or test 


furnished Railroad chain of all descriptions. . Ships’ Cab 


les Stud Link end Marine Railway Chain, Dredge Chain, etc, 





-lasks for lron Foundries 
Brass Foundries 


Latest 
improvements. 


Guaranteed 
Perfect. 


PATENT IMPROVED RIBBED AND BEVELED FLASKS. 


BRASS FOUNDERS SUPPLY CO., Newark, N.'J. 








F. B. HOLMES & CO., Detroit, Mich. 


Manufacturers and Shippers 
Steel, Savage Mountain, Holmes | 


FIRE BRICK. 


Best made for Malleable, Rolling Mill Furnaces and Cupola Linings. 


fHE “CLEARFIELD” FIRE BRICK 


MANUFACTURED BY 











The Clearfield Fire Brick Co., cimitea, 
Office and Works at Room 418 Ferguson Bidg., 
CLEARFIELD PA. PITTSBURC, PA., John Richardson, Agent 








MOULDING SAND 


JOHN H. EHLEN, Newport, Ky. 


Have several banks of the very best grades of the famous Newport Sand, All grades medium 
and fine brass work a specialty. Good shipping facilities. Samples and Prices on application. 














Why Don’t You 


USE THE 


“FOR SALE” Columns of 
The Iron Trade Review 


and get rid of a lot of your old machinery and material 
that you have on hand: You can sell it if you willdo so, 
and it won’t cost much. . 


The Iron Trade Review, Cleveland, Chicago, Pittsburg 











a 





JEFFREY 


COAL and COKE 


CRUSHERS 





Elevating, Conveying, Coal Handling, 
Coal Mining, Screening and Coal Wash- 
ing Machinery. 

SEND FOR CATALOGUES. 


THE JEFFREY MFG. CO., 
COLUMBUS, OHIO. 
New York. Denver. 














ALineto , 
















> 
our book : 
SALARIED 
POSITIONS 
for LEARNERS 
It tella how you can 
support yourself while 
learning your chosen pro- 
fession. 260,000 students and 
graduates in Mechanical, 
Civil, Electrical Engineer- 
ing; Architecture; Drawing ; 
Designing; Book-keeping, etc. 
International Correspondence Schools, 
Box 1018 Scranton, Pa. 











..A BC OF IRON.. 





A book for foundrymen. It is 
issued in cloth binding, and gives 
much valuable matter on how to 
reduce cost of mixtures, and on 
grading and numbering of pig iron. 

CHAPTER HEADINGS:—Iron—What is 
it? Pig Iron. Constituents of Iron. 
Numbering of Pig Iron. Grading of Iron. 
How to reduce cost of mixture. Steel, 
Physical Properties of Metals Defined. 
| Statistics. Early History and Manufact- 
| ure of Iron. 


Former Price, $2.00. NOW $1.00. 


' 


Sent, postpaid,iem receipt ef price, by 
THE IRON TRADE REVIEW CO., 


cmICcAaGo. CLEVELAND PITTSBURG 
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THE WEBSTER FOUNDRY SAND GO., 


INCORPORATED 
PULVERIZED FIRE CLAY A SPECIALTY 


ALBANY SAND Genuine Lamberton BRASS SAND 


CEMENT SAND S | NDS ASPHALT SAND 


BUILDING SAND FIRE CLAYS 
MILLVILLE CORE JERSEY GRAVELS 


GRAVEL SILICA SAND 
PLANTS: 961 North Delaware Ave. 

Borton’s Landing Rancocas River New Jersey. PIER 41 

Florence, Delaware River, New Jeresy. = ILADELPHIA 


Maurice River, New Jersey. 














os 














THE Scioto Fire Brick Company, 
SCIOTOVILLE, OHIO. 


MANUFACTURERS OF 


HIGH GRADE FIRE BRICK. 











Seven works in two states on three 
competing trunk lines. One quarter 
of a million daily capacity. ° 


Best material obtainable. Highest 
standard attainable. A third of a cen- . 
tury of successful experience. 


REESE- HAMMOND FIRE BRICK CO., 


PITTSBURG OFFICE: GENERAL OFFICE: 
912-014 Park Building. Bolivar, Pa. 


High Grade Fire Brick 


FOR ALL PURPOSES. 








Special Attention given to the Furnace and Foundry and Coke Trade. 











FIRE BRICK for all purposes 


CHICACO FIRE BRICK CO., 


CHICACO, 





518 Chamber of Commerce, ILL. 


High One’ FIRE BAIGm 





The Crown Fire Clay Company, 
AKRON, OHIO. 
76 Kilns, 75,000 Daily Output. 


911 Chamber of Commerce, CHICAGO. 








The A BC ofiron. 


Is issued in cloth binding, and gives much valuable matter on 
how to reduce cost of mixtures, and on grading and numbering 
of pig iron. CaaPprer Heapincs:—Iron—What is it? Pig Iron. 
constituents of Iron. Numbering of Pig Iron. Grading of Iron. 
How to Reduce Cost of Mixture. Steel. Physical Properties of 
Metals Defined. Statistics. Early History and Manufacture of 
Iron. Former price $2.00, NOW §1.00. Order of The Jrom Trade 
Review Co., 27 Vincent St., Cleveland O. 











CUPOLA BLOCKS 
MOULDING SAND 
AND GENERAL 
FOUNDRY SUPPLIES 


OF THE NIGHEST GRADE ONLY 








The Garden City Sand 


1201-1202-1203 Security Bidg CHI 











“Royal Star’’ and ‘Scioto Star” 
High Grade FIRE BRICK. 


Best for Rolling Mills, 
Blast Furnaces, Foundries, 
etc. High grade Plastic and 
Flint Clays for all refractory 
purposes at favorable prices. 


The Scioto STAR Fire 
Brick Works, 


PORTSMOUTR, 
O10, 


Send for 
Catalogue. 


Established 
1871. 





a 
1876. 





Established 1856. 


A. J. HAWS & SONS, Ltd, 


Office and Works, JOMNSTOWN, PA. 


Manufacturers of the 


HAWS SILICA BRICK. 


Capacity 27,000,000 ber annum. 


Tuyeres and Brick Converter Bottoms for Bes. 
semer Steel Works ; also Ladle Nozzles, Stopper 
Rod Sleeves, Runner Brick for Bottom Casts 
Blast Furnace Linings, Ground Fire Clay, and al) 
kinds of Fire Brick. 





A. F. SMITH & CO., 


MANUFACTURERS OF 


Fire Brick and Clay, 


BEAVER COUNTY SAND STONE. 


Telephone 42. NEW BRIGHTON, PA 





Hand Made For Boller Set- 
ting, Puddling 


Fire Brick Furnaces, etc. 


Ground and Screened Fire Clay. 


THE KEYSTONE FIRE CLAY CO. 
Lisbon, Ohio. 





Works at 
Salina, 
SALINA Pa. 


Ratebliishet 
. 1845 


Manufacturers of FIRE BRICK. 


Phone 1131 








Office Rooms 27-28 Stevenson Bldg. Pittsbur 
341 Sixth Avenue, Pa. 
Subscribe for 
THE IRON TRADE REVIEW. 
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American Sheet Steel Company 
Battery Park Building New York 


Manufacturers of all varieties of 


IRON AND STEEL SHEETS 


Black and Galvanized 
Plain and Painted 
Flat, Corrugated and «*V”’ Crimped 





Apollo Best Bloom Galvanized Sheets 

W. Dewees Wood Company’s Planished Iron. 
W. Dewees Wood Company’s Refined Iron. 
Wellsville Polished Steel Sheets 





DISTRICT SALES AGENTS 








STocKTON & BRAINARD, Marquette Building, Chicago T. W. Smupers, Land Title Building, Philadelphia 

W. J. WetsTEIn & Joun W. Goon, Security Building, St. Louis F. C. MILLIKEN, Times Building, Pittsburg 

S. J. WATERMAN, Neave Building, Cincinnati S. L. MircHEL, Hennen Building, New Orleans 

Hoce & Swirt, Portland, Oregon W. T. SHANNON, 34 West Ninth Street, Chattanooga 

F. A. Goopricw & Company, Chamber of Commerce, Detroit LEE CHAMBERLAIN, Los Angeles 

B. & S. H. THompson & Company, Montreal, Canada L. A. HASTINGS, 1622 Arapahoe Street, Denver 
C~ 


and our operative system are 
such as to insure most favor- 
able quotations and deliveries 


The facilities +n our dined ? 
for any part: of the hao ae} 
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Sloss Sheffield Steel piemincum, S'Oss Iron and 
and Iron Company, “+4844. Steel Company, 


MANUFACTURING FOLLOWING WELL-KNOWN BRANDS OF FOUNDRY IRON: 


“SLOSS” “FLORENCE” “SHEFFIELD” “LADY ENSLEY.” 


SHIPPERS OF 
Foundry Coke And Block 
from Washed Coal. Sloss Pratt Steam Domestic Coal. 


SELLING ACENTS: 


Hugh W. Adams, 15 Beekman Street, New York City. Kdwin Haas, Atlanta, Ga. 
State Street, Bostou, Mass. Martin Pipe & Foundry Co., 31, 33 New Montgomery Street, San Fran- 











Hugh W. Adamis, 53 
ohn J. Wagoner, 1525 Monadnock Block, Chicago, IIl. Ry : J . 
K. Simmick & Company, 1051-1053 Drexel Bldg., Philadelphia, Pa. e & um, 109 California Street, San Francisco, Cal. (travelling 
*K. Dimmick & Company, 610-611 Empire Building, Pittsburgh, Pa. ° throughout the Northwest). 
 K. Dimmick & Company, 401 Ellicott Square, Buffalo, New York. Hasam & Moreno, La Cal de Las Damas, 5, City of Mexico. 
‘he Robert Field Company, 1012, 1013 Union Trust Building, St. F. S. Walshe, 325 Carondelet Street, New Orleans, La. 
H. W. Jacques, Keith & Perry Building, Kansas City, Mo. 


is, Mo. 7 : 
whe Robert Field Company, 20 Hayden Building, Columbus, Ohio. Estey & Company, Saint John, New Brunswick, Canada. 
Joseph R. Lehmer, 1212 Farnam Street, Omaha, Neb. Wm. Jacks & Co., 23 Royal Exchange Square, Glasgow, Scotland. 
Cable Address, SLOSS BIRMINGHAM, using Leiber’s A-1, Watkin’s, Western Union Telegraphic and Atlantic Cable Directory Codes. 














——— 
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Tennessee Coal, Iron & Railroad Company, 
General Offices, BIRMINGHAM, ALA. 


MAKERS —2-- 
Basic Open Hearth Steel. 


Blooms, Billets and Slabs. - 
FPoundry, Forge and Basic Pig Iron. 
Merchant Bar-Iron and Steel. 
Steel Castings. 
Spiegeleisen & Ferro Manganese. 





Vv ¥ vv ~~ —- ww =~ = ws SS a a aol "~~ ww ws © —_ 


Ww -. 








MINERS AND SHIPPERS 
Coal, Coke, Ore, Limestone and Dolomite. 





i i i i i i i a a a a a 


Export Facilities through Ports of New Orleans, Mobile, Pensacola, Charleston, Port Royal, Brunswick, Savannah and Norfolk. 








Aa ‘ a ~ = ‘ “ az ‘ ‘ ~ AS .__&.. in... a> A - ~ ~ —_-~ a A - aS aS ~. -_ 














CHICACO. 


PHILADELPHIA. | Pressed Steel Car Company. |] oiyySeurc: 


NEW YORK. 














Capacity, 
110,000 Ibs. 


Weight, 





Ratio of Paying Load to Weight of Car When Loaded, 78.90 Per Cent. 


Cars, Specialities 
Truck Frames, for 
Bolsters. Wooden Cars. 

















FRANKFORD STEEL & FORCING CO, STEEL FORGINGS 


Ellwood City, Lawrence County, Pa. 
dincn, peactny thant Rin, Wetanetitte Chicago Office A: ts, Casto & Cou 40, Gaed @, Railroad, Marine and Machine. All Shapes. Heavy 
Boston Shafting. In the rough, rough turned or finished- 


Office, Harrington, Robinson & Co., 372 Franklin St. 
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THE MILTON MANUFACTURING C@., 
Milton, Pa. 














MANUFACTURERS OF 


COLD 
PUNCHED NUTS 


Hot Pressed Nuts, Plate Washers, etc. 
Quality and Finish the Best. Send Specifications for Prices, 
































National Steel Company 


BATTERY PARK BUILDING, NEW YORK 
MANUFACTURERS OF Rails 
Bessemer and Open-Hearth Billets 


mrs Gracecnerch tet Sheet and Tin Plate Bars. ; 





























444A. MAAABA AAAAAAAA 


NATIONAL TUBE COMPANY 


Manufacturers of 





BLACK and CALVANIZED CYLINDERS, 
Wrought Merchant Pipe, all kinds: Lap-Welded and Seamless, tested from 
sizes |-8-inch to 30-inch, fitted in 100 to 3,700 Ibs., for Compressed 
any manner desired. Air, Carbonic Acid Cas, Anhydrous 





Ammonia, etc., etc., etc. 





BOILER TUBES, 


Mild Steel and Charcoal Iron, for Sta- WATER and CAS MAINS, 
aa Lqcomotive and Marine Converse and Matheson Lead Joint 


Pipe, 2-inch to 80-inch. 








CASINC, TUBING 














and Drive Pipe for Well Purposes. SEAMLESS 
Tubes, Shrapnell, Projectiles and Mis- 
CAS AND OIL LINE PIPE. cellaneous Forgings. 
Office of Office of 
President and Treasurer, Mercantile and Manufacturing Department 
Havemeyer Bidg., NEW YORK CITY. Conestoga Bidg., PITTSBURC, PA. 
LOCAL SALES OFFICES: 
Havemeyer Building, NEW YORK CITY. 70 Federal St., BOSTON. 
267 S. 4th St., PHILADELPHIA. 
Conestoga Bidg., PITTSBURC. Western Union Building, CHICACO. 


Foreign Uffice : Dock Nouse, Billiter Street, LONDON. Telegraphic Address: TUBULIFORI, LONDON. 


44444 44AAAAAAA AAAAAAAAAAAAAAAAAAAAA 
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American i g Wire Co. " 


NEW YORK, CHICAGO, SAN FRANCISCO, * DENVER, 
Empire Bldg. The Rooker 8 and 16 Pine St. 09 17th St. 


WIRE ROPES. 


IRON and STEEL, PLAIN and GALVANIZED. 
For TRANSMISSION, HOISTING, HAULAGE. 


For Mining, Cableways, Logging, Ships’ Rigging, Mooring and | 











Towing, Dredging, Etc. 
EXTRA FLEXIBLE ROPES A SPECIALTY. 


Write for Catalogue and Prices. 





TRADE MARK, 








a ante. 


; t 
29n | MAUNA LAY 
ma@§HORSE AND MULE SHOES. 


Made at the celebrated “JUNIATA IRON WORKS.” 


Juniata [ron Shoes, 


Juniata Steel ae 


Juniata Toe ON 
ARE ALL LEADERS—IN QUALITY 4 an bSAnSFATn RESULTS. 


Yj tj Yyy YY); YY 
YH Y Uy 
Yi YY Yj Yy “ 
Y WY 
Yi yyy; Vy 
Uys Yffyyy 1 a re 
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THE SUMMIT 
WIRE CO 


CUYAHOGA FALLS, OHI0o. 








American Steel Hoop Company, 





General Offices: Battery Park Bidg., NEW YORK CITY. 





-T — ——— 


All kinds of special 


-~_"wrrrrerererererereereeeee ee 





MONTREAL, CAN., Temple Bidg. SAN FRANCISCO, CAL., 23 Davis St. 





7 

> 

7 

J 

J 

> 

> 

» 

d 

MANUFACTURERS | 

q 

Steel Hoops Special Shapes ° 
Steel Bands Angles | : e ‘ 

q 

Cotton Ties Channels ‘ 

SPOOLED, IN THE COIL, or $ 

Steel Bars Small Tee Rails siaasierdniien. ‘saan ca ; 

Pig Iron Open Hearth Steel TO EXACT LENGTHS, $ 

w 2 

ATLANTA, GA., Prud Peg Bee eee er ee ee ; 
, GA., Prudential Bldg. PHILADELPHIA, PA., Real Estate Trust [| ETS : 
BOSTON, MASS., 8 Oliver St. Co. Bldg. oe | a 3 
CHICAGO, ILL., Marquette Bldg. PITTSBURG, PA., Empire Bldg. * $ 
CLEVELAND, 0., Williamson Bldg. ST. LOUIS, MO., Security Bidg. Quality and Prompt Ship- 2 
CINCINNATI, 0., Union Trust Co. Bldg. ST. PAUL, MINN., Endicott Bldg. ments our Specialties 2 
$ 

> 


NEW YORK CITY, Battery Park Bidg. LONDON, ENGLAND, 78 Gracechurch St. 





BG Molder’s Text Book, Price $2.50 ~gg 

















Tropenas Steel Castings, saRcenT fie 
Deparinent FES 














Rost. L. HENRY, Prest. THEO. D. MorGaN, Gen. Mgr. WALTER E. Stoy, Secy. and Treas. 


Champion Iron & Steel Go, 


MUSKECON, MICH. 


MANUFACTURERS OF 


TIN PLATE, TERNE PLATE, 
BLACK PLATE AND SHEETS 


Four mills now running. Four more mills building. This 
Company has its own Open-Hearth Steel Plant and Bar Mill. 


e Also manufacturers of MERCHANT BARS, STEEL AND IRON, Your inquiries solicited. 
PCR OC OOOO OPO OOOO CeO Cee ete 
a 





Pays special attention 


| | : iron ore, blast furnaces 
| The Iron Trade Review stssee= 
I Per year $3.00. HHL 


il 


| 
| 
| 
| 
| 
| 
| 


| 


| 
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—— "Te & Steel a: whee OFFICES; 
CHICAGO, ILL. New York, 
B AR IRON Machine Bolts, —— ngham, 
cata — vara "  easenen 
Gimlet Point St. Paul, 
TEEL Coach Screws San age 
BAR S Turnbuckles. Butte, Mont. 
NUTS. R.R. SPIKES. PIG IRON. 




















LORAIN STEEL COMPANY, 


Lorain, Ohio. 


Rails, Blooms, Billets and Slabs. 


er 














American Tin PI late Company 


MANUFACTURER 


Coke Tin Plates, 
Charcoal Tin Plates, 
High Grade Terne Plates, 
Black Plates. | 


CENERAL OFFICES: 
Battery Park Building, 
NEW YORK CITY, N.Y. 
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MACHINERY 


Second-Hand-— First-Class Order | 


25-16. Bradley Hammer.’ 
g0-Ib. Power Hammer (Dinelt & Eisenhardt.) 
Ib. Drop Hammer. 

Zin. Yrop Hammer— 4 poppets. 

g8-lb. Drop Hammer—z2 poppets. 

123-lb. Drop Hammer—4 poppets. 

224-1b. Drop Hammer... 

Soo-Ib. Pratt & Whitney board lift, automatic 
Drop Hammer. 

ato 6 in. Curtis Pipe Machine, hand and power. 

No. 474 Merrell Pipe Machine, 1 to 4-in., hand 
and power. ; 

2-in, Katon Cole & Burnhant Pipe Machine. 

Single Spindle Garvin Profiler. : A 

14-in. Brown & Sharp Screw Machine, friction 
geared head, without wire feed 

18-in. Davis & Egan M.T Co Screw Machine. 
friction geared head, chard turret and wire feed. 

Screw Machine, Lodge & Davis M. T. Co., %-in. 
capacity through wire feed. 

No. 2 Reed Plain Milling Machine, back geared. 

No. 3 Garvin Hand Miller. 

NO. 3 Plain Cincitinali Miller with all power 
feeds. a2 

yin. Star ew Cutting Lathe, foot power. 

u-ip, Barnes Sgrew Cutting Lathe, foot power 


2@in. x 1a-ft. NéwW Haven Lathe. 
go-in, x 22 ft. ‘ " “ 
24 n, x 20-ft.» - “ “ 
n. New Heven Drill, B. G., p. f. and q. r. 


toin. D’Amour & Littledale sensitive drill on 
column. 

13 in. Dwight Slate Sensitive Drill on column. 

tein. Prentice Drill with Chuck. 

No. t Davis Keyseater. 

8 light Dynamo, with ‘rheostat and volt meter. 

Woodward & Rogers Horizontal Tapping Ma- 
chine. 

6in, Boynton & Plummer Crank Shaper. 

16-in! Lodg*, Davis & Co, Crank Shaper. 

ee | punch and shear combined, Long & All- 
statt eal 
ae Whitcomb Planer. 
g8x38x8 ff. Gove ' . ; 
oe 12 ft, Wilson ‘ with two heads. 

rife us for niachinery wanted, also if you wish 
to sell or exchange. 

_C. C. WORMER MACHINERY CO,, 

20 to 4% Shelby St., Detroit, Mich. 





New and Second- 
Hand: Machinery. 


’ immediate Delivery. 
Lathe mM in., 18 ft. bed, 
46 in. TF ft bed. 
Mo 30 im., 15 ft.-bed. 
Locomotive Axle Lathe. _ . 
28 ime Back Gear Drill Press, 
Betts Boring Mill, fo-16 ft. 
1 Nti€s Boring Mill, 4 ft. 
1 Betts Planer 110 x 110 x 18 ft., 2 heads, 
1 Bond Pianer, 48 x 48 x 12 {t., 3 heads. 
1 Se’léfs Planér, 57 x 52 x 23 ft, 3 heads. 
1 Sélters Planer. 36x. 36 x 13% ft., 1 head. 
2 sige faners 28. x 28 x 6 ft, 1 head. 
1 Sellers Planer, 24 x 24 x 6 ft., 1 head. 
1 Sturtevant Monogram Blower No, ro. 
1 3,000 Ib. Double Frame Steam Hammer. 
I $500 Ib. * “ ; “ ? “u 
1 Pipe Machine, 6 in. capacity. 
2 Large Alligator Shears. 
1 Atlas Automatic Engine, 7 x ro 
1 Hoisting Engine and Boiler. 
8 Boilers 72 x 18 ft. 
1 No.3 Hilles & Jones 16 ft. Plate Planer 
1 Long & Alstatter Power Splitting Shear—cut 
% plate. 
1 Boller Makers’ Combined Punch and Shear 
6in. throat. 
2 50 It. r200 c, p. Arc Dynamos. 
$10,000 stock of electric material; will trade for 
machine tools. 


We buy and sell new and seconc-hancImachine 
tools. Correspordence solicited. M. 2937. M. 1o19. 


The Pelton Engineering Co., 
16 Merwin St. CLEVELAND, Oo. 


FOR SALE. ‘Steam Shovels. 


1 Victor 70 tons 2% yard dipper. Engines on 
Crané. Just completely rebuilt. 

1 Bucyrus 70 tons 2% yard dipper. Engines on 
Boom, First class condition. 


Torbert & Peckham, 
1605 Monadnock, CHICACO. 


FOR SALE. MACHINERY. 


Lathes, planers, shapers, drill presses, dyna 
mos, gas and steam engines, boilers, tanks; 
everything, new and second-hand. 

THE ATLAS MACHINE Co., 
26th St. Corner Liberty, 
TELEPHONE 3510, 
PITTSBURG, PA. 


I 
I 
I 
I 
I 
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A NTE Draftsman experienced 

in structural steel work 
Address giving age and experience BOX 53, care 
IRON TRADE REVIEW, Cleveland, O. 


FOR SALE. 


Second Hand Tools, 


Three “Bryant” Cold Saws. 

One “Whitcomb” Planer 37 in. x 36 in. x 9 ft. 

One “Cockburn” Concrete Mixer. 

One “Sturtevant” Blower No. 8. 

One ig ney No. 5. 

Two horizontal tubular boilers, 66 in. x 16 ft., 
with 90 three inch tubes, now’ running under 80 
‘pounds pressure.” 

ALSO 
NEW CORNELL BLOWERS—Poole’s patent, 
all sizes—the best in the market—send for prices. 


J. B. & J. M. Cornell, 


26th Street., & 11th Avenue, NEW YORK CITY. 


FOR SALE. 


300 60,000 Ib. capacity Hopper bottom gondola 
cars. 
Lot of large mine pumps for h.avy service. 


Torbert & Peckham, 
{605 Monadnock, CHICACO. 





BEAMS, CHANNELS, . * | 


ANGLES, ZEES, PLATES. — 
2000 Tons In Stock. 


Eye Beams, 4 inch to 20 inch, inc 
annels, 4 inch to 1g inch, oa me 
Equal Angles, 1M x1 to6x6, « 
Unequal “ 2%x2 to6x4, “* 
Plates, & inch thick and over. . 
Zees, 3in., 4in., 5 in. and 6 in. 


All material in 50 to 7o ft. len 

_ to Since when ae ay 
pments prom on receipt of 

Send for detsll tock list 


THE FOREST CITY STEEL & IRON CO., 


Cleveland O. 


FOR SALE. Hoisting Engines. 


2 11x18 75 H. P. Mine Hoists. 
2 14x16 Tandem Mine Hoists, 
2 9x10 DC D D with boilers complete. . 


Torbert & Peckham, 
1605 Monadnock, CHICAGO 








| 
| 








350 tons, 16 tb. rails, new. 
Also 30, 35, and 4o Ib. rails, new. 
150 good relayers, 56 lb., with joints. 


122! Park Bulliding, 


JOSEPH SCHONTHAL, 


RATLS. 


NEW AND RELAYINC RAILS. 


500 tons, 20 Ib. rails, new. 
rooo tons relaying rails, 60 to 75 lb. sections, 


300 tons, 25 lb. rails, new. 


PITTSBURG, PA. 





FOR SALE. 


The property of the Michigan Land and Iron 
Co.. Lim , in Upper Peninsula of Michigan. Ming, 
mineral rights and timbér for sale. For vartich 
lars, address ; 


THE MICHIGAN LANT AARON CO., Lim., 
MARQUETTE. MICH. 


SPECIAL BARGAINS 
Engines and Air Compressor. 





600 H. P. Cruss Compound Corl'ss Engine with 
condensor 20jm.%#40in x60 in ; Band wheel 24 ft, 
diameter, 74 f“face* immediate delivery. 

200 Ii. P. Armington & Sims Engine, cylinder 
17% in. x 18in., with two Pulleys 84 in diameter 
x 16 in. face. 

One Lugersoll-Sergeant Class A., piston inlet Air 
Compressor, 24in. x :6% in. x 30 in., capacity 
1442 cubic feet free air per minute, used three 
months. 


A. V. KAISER & CO., 


222 South 3d Stree:, Philadelphia 





FOR SALE. 

One second hand Putnam Engine 16in x 4?-in, 
described as follows: Cylinder 16-in. bore x 42in 
stroke; fly wheel 12 feet diameter x 25-in. face, in 
one piece; steam pipe connection 5-in ; engine 
develops §5 H P, at gor. p.m., and isa very nice 
easy running engine, and can be seen and run 


Address 


PLANO M’FC CO., 


WEST PULLMAN, CHICAGO, ILL 


at any time 





We Wish 


to purchase two small second hand 
crushers, for use in laboratory. Ad- 
dr. ss 
ALABAMA CONSOLIDATED COAL & IRON CO., 
Birmingham, Ala. 








WANTED TO RENT. 


Part of our large store roo'n on first floor of 


Every modern convenience for office as well as 
show room. 


THE AMERICAN TOOL WORKS CO., 





PITTSBURG, PA. 


Notice of 
Annual Meeting. 


The Annual Meeting ofthe Stockholders 
of The Carnegie Company will be held on 
the first day of April, 1901, at 10 o'clock 





Empire Building, sth Street and Liberty Avenue. | 
| A Competent Foundry Foreman, familiar with 


in the forenoon, at the principal office of 
the Company, 525 Main Street, East 
Orange, New Jersey, for the purpose of 
electing a Board of Directors, and for the 


| transaction of such other business as may 


| properly come before the meeting. 

In accordance with the laws of the 
State of New Jersey, no stock can be 
voted on which has been transferred on 
the books of the Company within twenty 
days next preceding this election, 


W. W. BLACKBURN, 


Secretary. 





Steam Shovels. 


Steam Shovel Outfit for rent or wc uld 
take contract on which same could 
be usd. 


Northern Ohio Paving & Construction Co 
CLEVELAND, oO. 





FOR SALE. 


The plant now in operation, known as 
The Bluefield Iron Works, is offered for sale. 
It consists of a 

Complete Foundry 

Machine Shop, 

Smith Shop and 

Pattern Shop, 
equipped with modern tools, ard is doing 
a successful and profitable business. It 
gathers trade from the Pccahontas, 
Thacker, Davy and Tazewell! coal fields, 
and a largelumbercountry. Good reason 
for selling. For terms and price, write to 


WM. A. CATHER, Bluefield, W. Va. 
WANTED. 





genetal casting work. Good position for right 
man. State age, experience and give references. 
Address x P 
Care of Iron Trade Review, Cleveland, O. 


‘March 21, 196; 
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Ideal System of Water Purification 
instaied by THE PITTSBURC FILTER MFC. CO. 


100,000 Horse Power in use. 


le Buliding, PITTSBURG, PA. 
— Telephone 2190. 





Prompt Installation of all Work 
Guaranteed. 





Heating and Puddling Furnaces Work Better and Faster with 


HYDE WATER TUBE SAFETY BOILERS 
nieies attached than without them. If vou are interested 
r 


HYDE BROS.,-A*° Co. PITTSBURGH for Particulars. 


FOR SALE. Drills.| A. M. Crane 
si < _ & Company, 


I rsoll-Sargent “‘E.”’ 
3 Inge ipest E 
Rand No. 3. | 
j Rand Kid. n 


Torbert & Peckham, 
1605 Monadnock CHICAGO. | 





Manufacturers of the Simplex 
Car and Track Jacks, and dealers 
Pig Iron, Steel and Iron 
Bars, Springs and Wire, 








The Rookery, CHICAGO 














The Safety Water Column. ace eee ; 

2 Steam Separator. pa nn 
Wright Exhaust Pipe Head. pri ; 
RIGHT {TS $ 

Steam Trap. Phe. aj 








The Iron Founder 


A comprehensive treatise on the art of 
uolding, ror chapters on core mak- 
ing, loam, dry san green sand mold- 
ing, also cretallizations oh shrinkage and 
contraction of cast iron and a full explan- 
ation to the science of pressures in molds, 


YOU CAN’T HELP 











AUSTIN 4 
SEPARATOR COMPANY 


159 Woodbridge Sr 
DETROIT, MICH 


LIKING IT 


When we say we will send you an 


Austin Separator 


on 30 days’ trial, and pay the 
freight both ways if it’s not all 
we claim. We take no chances. 
You wouldn't part with it for twice 
its cost when you have given it a 
thorough trial. 

Can’t we send catalogue showing 
all sizes? 





4.4.€4/NE Adv “et 





In the expansion of business now bringing 
profit to so many manufacturers, advertisers 
who have made themselves regularly promi- 
nent in the past five years have been notable 
in reaping the rewards of persistent publicity. 











i 


added to which are formulas for mixtures 
of iron, tables, rules and miscellaneous in- 
formation. By Stupsom BoLLanp. Illus- 
trated with over 300 engravings. I2mo.; 


[C1OtH sosseesseeeeneecensengues enneeenne 82.50 


Sent, postpaid, on receipt of price, by 
The tren Trade Review Ce., 


Caxton Bidg. - CLEVELAND OHIO. 





A 


When you write to firms 
advertised in ourcolumns, 
please mention the fact 
that you took thelr ad- 
dress from our paper. 
They will thank you for 
it. 


PU 


Rees’ HECARSRRRCOT FUCURORREREDOET FeneCTROOE ORD pongy CheEE 





When writing to advertisers, please 


mention the Iron Trade Review. 
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BUYERS’ DIRECTORY. 
, ‘ = = 
} = Sam APPARATUS— Atlas Machine Co., Pittsburg, Pa. CHANNELS—~ _ ie 
Drake Acetylene Apparatus Co., Cleveland,. O. The Aultman Co, Canton, O. American Steel Hoof Co., New York City. * 
Wm. Cramp & Sons, Philadelphia, Pa. cCumagre 
: we 


AGRICULTURAL SHAPES— . 
American Steel Hoop Co., New York City. 
American Steel & Wire Co., Chicac., II. 


Champion Iron & Steel Co., Muskegon, Mich. 


Republic Iron & Steel Co., Chicago, Ill. 


ALR BRAKE PINS— 
Vulcanus Forging Co., Cleveland, O. 


AIR COMPRESSORS— 7 
American Engineering Works, Chicago, Ill. 
Edw. P. Allis Co., Milwaukee, Wis. _ 
Clayton Air Compressor Works, New York. 
Jos. E. Bissell, Agt. Prentiss Tool & Supply 

Co., Pittsburg,.Pa. _ 

Fraser & Chalmers, Chicago, il. é 
Ingersoll-Sergeant Drill Co., New York. 
Rand Drill ., Chicago, Hl. _ 
Stilwell-Bierce & Smith-Vaile Co., Dayton, 0. 


AIR IOISTS— Z : ; 
Northern Engineering Works, Detroit, Mich. 
Whiting Foundry Equipment Co., Harvey, II. 

AIR LIFT PUMPS— s ‘ 
Clayton Air Compressor Works, New York. 
The Ingersoll-Sergeant Drill Co., New York. 


ANALYTICAL CHEMIS.S— 
Geo. C. Davis, Philadelphia, Pa. 
F. A. Emmerton, Cleveland, O. — 
The Robert W. Hunt & Co., Chicago, Il. 
O. Textor, Clevelani, .O. 

ANGLES— r 
American Steel Hoor Co., New York City. 
American Steel & Wire Co.; Chicago, Ill. 
Republic Iron & Ste.1 Co., Chicago, iu. 

ANNEALING BOXES— : : 
Meehan Boiler & Construction Co., Lowellville, 


Ohio. 
Wm. B. Pollock, Youngstown, O. 
ANTI-FRICTION METAL— bal 
American Engineering Works, Chicago, IIl. 
. H. Besly & Co., Chicago, lil. 
Wm. Cramp & Sons, pumadeiphie, Pa. 
. J. Ryan & Co., Chicago, Ill. 
Somers, Fitler & Clarke, Pittsburg, Pa. 


AXLES— y . : 
American Engineering Works, Chicago, Ill. 


‘The Atlas Car & Mfg. Co., Cleveland, O. 

Bethlehem Steel Co., So. Bethlehem, Pa. 
BABBITI ME.AL— 

C. H. Besly & Co., Chicago, Ill. 

Lorain Foundry Co., Lorain, O. 

J. J. Ryan & Co., Chicago, ul. 


LLALLAST CARS— ’ 
Pressed Steel Car Co., Pittsburg, Pa. 


BARBED WIRE— . 
American Steel & Wire Co., ~.icago, Ill. 


BAR IRON AND STEEL— F 
American Steel Howe SO New York City. 
American Steel & Wire Co., C.icago, Ill. 
Bourne-Fuller Co., Cleveland, O. 4 
Champion Iron Steel Co, Muskegon, Mich. 
A. M. Crane & Co., Chicago, IIL 
Forest City Steel & Iron Co., Cleveland, O. 
Monongahela Iron & Steel Co., Pittsburg, Pa. 
wenuuic Iron & Steel Co., Chicago, Ill. | 
‘Tennessee Coal, Iron & Railroad Co., Birming- 

ham, Ala. 


BEADING HAMMEK5s— 
Cleveland Pneumatic Tool Co., Cleveland, O. 
Chicago Pneumatic Tool Co., Chicago, Ll. 


BELTING— , 

Atlas Machine Co., Pittsburg, Pa. 
C. H. Besly & Co., Chicago, Ill. 
Gandy Belting Co., Baltimore, Md. 
Chicago Rawhide Mfg. Co., Chicago, Ill. 
wa Mig: Co., Culumbus, O. 

ink Belt Machinery Co., Chicago, Ill. 
Somers, Fitler & Clarke, Pittsburg, Pa. 


BELT DRESSING— 
The Iro=s:des Co., Columbus, O. 


BELT LACING— 
The Bristol Co., Waterbury, Conn. 
BLACKSMITH AND CARRIAGE SUPPLIES— 
Cc. H. Besly & Co., Chicago, Ill. 
BLAST FURNACE WORK— 
Enterprise Boiler Co., Youngstown, O. 
Meehan Boiler & Construction Co., Lewellville, 
Ohio. 
Geo. B. Sennett Co., Youngstown, O. 
Pittsburg Valve, Foundry Construction Co., 
Pittsburg, Pa. 
Riter-Conley Mfg. Co., Pittsburg, Pa. 
Sonthoer Foundry & Machine Co., Philadel. 
phia, a. 
The Wm. B. Pollock Co., Youngstown, O. 
The United Boiler Co., Girard, O. 
West Penn Foundry & Machine Co., Avon- 
more, Pa. 


BLOCKS (Tackie)— 
A. Leschen & Sons Rope Co., St. Louis, Mo. 


BLOWING ENGINES— 
Edward P. Allis Co., Milwaukee, Wis. 
Southwark Foundry & Machine Co., Philadel- 
phia, Pa. 


BOILERS— 


) 
Harrison Safety Boiler W Iph 
The Wa. B. Pollock Co, Youguee ar 


Fraser & Chalmers, Chicago, IIl. 
Meehan Boiler & Construction Co., Lowellville, 


O. 
Riter-Conley Mfg. Co., Pittsburg, Pa. 
The United Boiler Co., Girard, O. 
Wickes Bros., Pittsburg, Pa. 
BOILER COVERING— 
C. H. Besly & Co., Chicago, Fl. 
BOILER COMPOUNDS— 
The Ironsides Company, Columbus, Ohio. 
BOILER TUBES— 
S. Fix Sons, Cleveland, O. 
National Tube Co., Pittsburg, Pa. 
Shelby Steel Tube Co., Cleveland, O. 
BOLTS AND NUTS— 
National Elastic Nut Co., Milwaukee, Wis. 
Milton Manufacturing Co., Milton, Pa. 
Vulcanus Forging Co., Cleveland, O. 
Somers, Fitler & Clarke, Pittsburg, Pa. 
Upson Nut Co., Cleveland, O 
BORING AND. TURNING MILLS— 
Atlas Mahine Co., Pittsburg, Pa. 
U. Baird Machinery Co., Bittsburg, Pa. 
H. Bickford, Lakeport, N. H. 
Bickford Drill and Tool Co., Cincinnati, O. 
Jos. E. Bissell, Agt. Prentiss Tool & Supply 
Co., Pittsburg, Pa. 
BOX CAR UNLOADER— 
The Jeffrey Mfg. Co., Columbus, O. 
BRAKE BEAMS— 
Pressed Steel Car Co., Pittsburg, Pa. 
BRASS CASTINGS— 
Lorain Foundry Co., Lorain, O. 
J. J. Ryan & Co., Chicago, Ill. 
[he Lunkenheimer Co., Cincinnati, O. 
Vincent Valve Co., Sandusky, O. 
BRASS GOODS— 
F. B. Shuster Co,, New Haven, Conn. 
BRIDGES— 
American Bridge Co., New York City. 
Wm. B. Scaife & Sons, Pittsburg, Pa. 
BRIDGES (Suspension) — 
A. Leschen & Sons Rope Co., St. Louis, Mo. 
BUILDINGS (Sree. Frame) 
American Bridge Co.,. New York City. 
Forest City Steel & Iron Co., Cleveland, O. 
Illinois Steel Co., Chicago, Ill. 
Wm. B. Scaife & Sons, Pittsburg, Pa. 
Riter-Conley Mfg. Co., Pittsburg, Pa. 
Shiffer Bridge Co., Pittsburg, Pa. 
CABLES (Wire 
A. Leschen & Sons Rope Co., St. Louis, Mo. 
American Steel & Wire Co., Chicago, Ill. 
Somers, Fitler & Clarke, Pittsburg, Pa. 
CABLEWAYS— 
Lidgerwood Mfg. Co., New York City. 
Waterbury Rope Co., New York City. 
CARBORUNDUM— 
The Carborundum Co., Niagara Falls, N. Y. 
CARS— 
The Atlas Car & Mfg. Co., Cleveland, O. 
The Pressed Steel Car Co., Pittsburg, Pa. 
CARRYING TONGS— 
Vulcan Mfg. Co., Pitsburg. Pa. 
CASTINGS— 
E. R. Allen, Corning, N. Y. 
The Aultman Co., Canton, O. 
The Best Mfg. Co., Pittsburg, Pa. 
Brass Founders’ Sunnly Co,, Newark, N. J. 
Hooven, Owens & Rentschler Co., Hamilton,O. 
Jeffrey. Manufacturing Co., Columbus, O. 
W. A. Jones Foundry Co., Chicago, IIL 
Link Belt Machinery Co., Chicago, IIL 
Massillon Iron & Steel Co., Chicago, IIl. 
Lorain Foundry Co., Lorain, O 
Geo. B. Sennett Co., Youngstown, O. 
Seaman-Sleeth Co., Pittsburg, Pa. 
Vincent Valve Co., Sandusky, O. 
Wheeling Mold & Foundry Co., Wheeling, W. 


a. 

West Penn Foundry & Machine Co., Avon- 
more, Pa. 

CASTINGS (Atuminum)— 
J. J. Ryan & Co., Chicago, IIl. 
CASTINGS (Brass)— 
ihe Best Manufacturing Co., Pittsburg, Pa. 
Lorain Foundry Co., Lorain, 
The Lunkenheimer Co., Cincinnati, O. 
J.. J. Ryan & Co., Chicago, IIL. 
Vincent Valve Co., Sandusky, O. 
CASTINGS (Bronzz)— 
The Best Mfg. Co., Pittsourg, Pa. 
Lorain Foundry Co., Lorain, O. 
J. J. Ryan & Co., Chicago, IIL 
rhe Lunkenheimer Co., Cincinnati, O. 
CASTINGS (Ma.reasLte)— 
Acme Steel & Malleable Iron Works, Buffalo. 
Meadville Malleable Iron Co., Meadville, Pa. 
CASTINGS (Sree.)— 
Acme Steel & Malleable Iron Works, Buffalo. 
Bethlehem Steel Co., South Bethlehem, Pa. 
Otis Steel Co., Cleveland, O. 
The Sargent o., Chicago, IIl. 
CAULKING HAMMERS— 
Cleveland Pneumatic Tool Co., Cleveland, O. 
Chicago Pneumatic Tool Co., Chicago, Ill. 
CEMENT— 
Reed F. Blair & Co., Pittsburg, Pa. 
Garden City Sand Co., Chicago, III. 
CHAIN— 
Standard Chain Co., Pittsburg, Pa. 
Somers, Fitler & Clarke, Pittsburg, Pa. 
CHAIN BELTING— 
paw £4 Co., Columbus, O. 
wink-Belt Machinery Ce.,. Chicago, III. 
The Aultman Co., Canten, O 





CHANNELERS— 
The Ingersoll-Sergeant Drill Co., New York. 





Geo. C. Davis, Philadelphia, Pa. 

F. A. Emmerton, Cleveland, O. 
Grasselli Chemical Co., Cleveland, O. 
The R. W. Hunt & Co., Chicago, Ill. 
O. Texter, Cleveland, O. 


CHILLED AND SAND ROLLS— 

Canton Roll & Machine Co., Canton, O, 

Frank-Kneeland Machine Co., Pittsburg, Pa, 

A. Garrison Foundry Co., Pittsburg, Pa. 

Lorain Foundry Co., Lorain, O 

Seaman, Sleeth Co., Pittsburg, Pa. 

Wm. Tod & Co., Youngstown, O: 

Totten & Hogg Iron and Steel Foundry Co, 
Pittsburg, Pa. , ‘ 

West Penn Foundry & Machine Co., Avon. 
more, Pa. 


CHIPPING HAMMERS— 
Cleveland Pneumatic Tool Co., Cleveland, O, 
Chicago Pneumatic Tool Co., Chicago, Iil. 
CHUCKS— 
Somers, Fitler & Clarke, Pittsburg, Pa. 
COAL CARS— 
American Engineering Works, Chicago, Hl, 
Pressed Steel Car Co., Pittsburg, Pa. 
COAL CUTTERS— 
The Ingersoll-Sergeant Drill Co., New York. 
Jeffrey Mfg. Co., Columbus, O. 
Link Belt Rochiners Co., Chicago, Ill. 
COAL SCREENS— 
Rob’t Aitchinson Per. Metal Co., Chicago, Ill. 
The Aultman Co., Canton, 
Hendrick Mfg. Co., Carbondale, Pa. 
eqasey Mfg. Co., Columbus, O. 
Vestern Machinery & Supply Co., Chicago, Ill. 
COAL AND COKE— 
Alabama Consolidated Coal & Iron Co., Bir. 
mingham, Ala. 
Amyville-Youghiogheny Gas Coal Co., Pitts 
burg, Pa. 
Bessemer Coke Co., Pittsburg, Pa. 
Reed F. Blair & Co., Pittsburg, Pa. 
Cherry Valley Iron Co., Pittsburg, Pa. 
A. M. Crane & Co., Chicago, Ill. 
Crerar Clinch & Co., Chicago, III. 
H. C. Frick Coke Co., Pittsburg, Pa. 
The Rob’t Field Co., Columbus, O 
O’Gara, King & Co., Chicago, Ill. 
M. A. Hanna & Co., Cleveland, O. 
. H. Hillman & Son, Pittsburg, Pa. 
erome Keeley & Co., Philadelphia, Pa. 
icKeefrey & Co., Leetonia, O. 
Pilling & Crane, Philadelphia, Pa. 
Pickand, Brown & Co., Chicago, Lil. 
Pickands, Mather & Co., Cleveland, O. 
Tennessee Coal, Iron & Railroad Co., Birnting- 
ham, Ala. - 
COAL HANDLING MACHINERY— 
The Atlas Car & + Co., Cleveland, O. 
A. Leschen & Sons Rope Co., St. Louis, Mo. 
COAL MINING MACHINERY— 
Exeter Machine Works, Pittston, Pa. 
Jeffrey Mfg. Co., Columbus, O. 
A. Leschen & Sons Rope Co., St. Louis, Mo, 
Link Belt Machinery Co., Chicago, Ill. 
Webster, Camp & Lane Machine Co., Akron, O. 
COLD SAWS— 
J. R. Vandyck, New York City, N. Y. 
COMPAROMETERS— 
Vulcan Mfg. Co., Pittsburg, Pa. 
COMPRESSION COUPLINGS— 
Ihe Aultman Co., Canton, O. . 
Geo. B. Sennett Co., Youngstown, O. 
CONDENSERS— 
Stilwell-Bierce & Smith-Vaile Co., Dayton, O. 
CONTRACTORS’ SUPPLIES— 
A. Leschen & Sons Rope Co., St. Louis, Mo. 
CONVEYING MACHINERY— 
American Engineering Works, Chicago, Il. 
kxeter Machine Works, Pittston, Pa. 
A. Leschen & Sons Rope Co., St. Louis, Mo. 
CON VEYORS— 
fefrey Mts Co., Columbus, O. 
.ink-Belt Machinery Co., Chicago, Il. 
The Aultman Co., Canton, O. 
The Brown Hoisting Machinery Co.,Cleveland. 
Webster Camp & Lane Machine Co., Akron, O. 
COPPER GASKETS— 
Drake Acetylene Apparatus Co., Cleveland, O. 
CORE OVENS— 
Millett Core Oven Co., Brightwood, Mass, 
CORRESPONDENCE SCHOOLS 
International Correspondence Schools, Scran- 
ton, Pa. 
CORRUGATED IRON— 
Berger Mfg. Co., Canton, O. 
Wm. B. Scaife & Sons, Pittsburg, Pa. 
American Sheet Steel Co., New York City. 
COTTON TIES— 
American Steel Hoop Co., New York City. 
American Steel & Wire Co., Chicego, Hl. 
CRANES— 
Atlas Machine Co., Pittsburg, Pa. 
The Brown Hoisting Machinery Co.,Cleveland. 
The Bucyrus Co., South Milwaukee, Wis. 
Cleveland Crane & Car Co., Cleveland, O. 
Cleveland Punch & Shear Wks. Co., Cieveland. 
Northern Engineering Works, Detroit, Mich. 
S. Obermayer Co., Cincinnati, O., and Chicago. 
Marion Steam Shovel Co., Marion, O. 
Torbert & Peckham, Chicago, III. 
R. D. Wood & Co., Philadelphia, Pa. 
Wm. Tod & Co., Youngstown, O 
CRANES AND DERRICKS— ' 
A. Leschen & Sons Rope Co., St. Louis, Mo. 


CRANK PINS— 
Bethlehem Steel Co., S. Bethlehem, Pa. 
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ACHINERY— 
cRUSHING Me Impact Pulverizer Co., Chicago. 


_~ 
CUtner-Conle Mfg. Co., Pittsburg, Pa. 
Northern engineering "Works, etroit, Mich. 
Wm. B. Pollock Co. Youngstown, O. 

Ss. —- Co., Cincinnati, O., and. Chica- 


The 6) tilted Boiler Co., Girard, O. 


MANIAS— 
veces Manufacturing Co., Chicago, [Iil. 


or an Steel & Wire Co., Chicago, Ill. 

” Amerie Curtis Co., Bridgeport, Conn. 
Danielson Machine & Tool Co., Cleveland, O. 
Gearing & Hoerle, Allegheny, Pa. 


STOCKS 
Diy tis & Curtis Co., Bridgeport, Conn. 


GES— ” 

4 Steam Shovel Co., Marion, O. 
The Bucyrus Co., South Milwaukee, Wis 
The Jeffrey Mfg. Co., Columbus, 

Thew Automatic Shovel Co., Lorain, O. 


DRILL GRINDERS— 
Wendell Cole, Columbus, O. 
fay Fitler & Clarke, Pittsburg. Pa. 
DRILLING MACHINERY— 
Keystone Driller Co., Beaver Falls, Pa. 


DRILL PRESSES— 
C. H. Besly & Co., Chicago, IIl. 
os. E. Bissell, Agt. Prentiss Tool & Supply 
Baird Machinery Co., Pittsburg, Pa. 
Cleveland Punch & Shear Wks. Co., Cleveland. 
Bickford Drill & Tool Co., Cincinnati, O. 
Danielson Machine & Tool Co., Cleveland, O 
Co., Pittsburg, Pa. 
Somers, Fitler & Clarke, Pittsburg, Pa. 
ROP FORGINGS— 
. D. 9 Br Mfg. Co., Auburn, N. Y. 
Chicao : rop Forge & Foundry Co., Kensing- 
ton, 
as. H. Thaker Mfg. Co., Pittsburg, Pa. 
jan Ht Steel ’ Forging , Philadelphia. 
Wyman & Gordon, Worcester, Mass. 


DROP HAMMERS— 
Cleveland Punch & Shear Wks. Co., Cleveland 
DROP PRESSES— 
Avery Stamping Co., Cleveland, O. 
Bethlehem F’dry & Mach. Co., Bethlehem, J°a. 
Bertsch & Co., Cambridge City, Ind. 
Cc. H. Besly & Co., Chicago, Il. 
Cleveland Punch & Shear Wks. Co., Cleveland. 
Danielson Machine & Tool Co., Cleveland, O. 
DYNAMOS— 
ullock Flectric Mfg. Co., Cincinnati, O. 
Jeffrey Mfg. Co., Columbus, O 
EAVE TROUGHS AND CONDUCTORS— 
Berger Mfg. Co., Canton, O. 
ELECTRICAL MACHINERY & SUPPLIES— 
Bulloek Electric Mfg Cincinnati, Oo 
A. Leschen & Sons ‘hy Ge... Lage, Mo. 
Pelton Engineering Co., Goveinial 
ELECTRICAL WIRES AND i 
American Steel & Wire Co., Chicago, IIl. 


ELEVATING AND CONVEYING MACHIN 
, ERY 


American Engineering Works, Chicago, III. 
The Aultman Co., Canton, O. 

American Engineering Works, Chicago, Il. 
The Brown Hoisting Machinery Co., Cleve 


land, O 
Exeter Machine Works, Pittston, Pa. 
leffrey Mfg. Co., Columbus, O 


Link-Relt Machinery Co., Chicago, TIl. 

Lidgerwood Mfg. Co., New York City. 

Webster Camp Lane Machine Co., Akron, O 
EMERY AND CORUNDUM WHEELS— 

. IL. Besly & Co., Chicago, Il. 

" Wendell Cole, Columbus and Chicago. 
Northampton Emery Whee! Co., Chicago, III. 
Somers, Fitler & VCiarke, Pittsburg, Pa. 

EMERY WHEEL MACHINERY— 
C. H. Besly & Co., Chicago, III. ; 
J. wena Cole, M. E., Columbus, O., or Chi- 
ca 
Nort —_ Emery Wheel Co., Chicago, I11. 
ENGINEERS AND CONTRACTORS— 
American Engineering Works, Chicago, Il. 
Alex. Laughlin & Co., Pittsburg, Pa 
The Best Manufacturing Co., Pittsburg, Pa. 
E. E. Erickson, Pittsburg, Lig 
Garrett-Cromwell Engineeri Co., Cleveland 
jeffrey Mfg. Co., Columbus, “o. 
Julian Kennedy, Pittsburg, Pa. 
Yavid Lamond, Pittsburg, Pa. 
Meehan Boiler & Construction Co., Lowellville. 
Pittsburg Valve, Foundry & Construction Co, 
Pittsburg, Pa. 
Riter-Conley Mfg. Co., Pittsburg, Pa. 
Wellman-Seaver Engineering Co., Cleveland, O 
Walter Kennedy, Pittsburg, Pa. 
ENGINE PACKING— 
C. H. Besly & Co., Chicago, Ill. 
Jenkins Bros., New York City. 
ENGINEERS’ SUPPLIES— 
Cc Besly & Co., Chicago, Il. 
enkins Bros., New York City. 
he Lunkenheimer Co., Cincinnati, O. 
Drake Acetylene Ap gratus ri Cleveland, O. 
Wright Mfg. Co., Cleveland, 
ENGINE LATHES— 
Uz oeee Machinery Co., Euadere, FP 
Jos. E. Bissell, A Prentiss T & Sescty 
o., Pittsburg, Pa 


Somers, Fitler & Clarke, Pittsburg, Pa. 


ENGINES (Om) — 
The Aultman Co., Canton, O. 


ENGINES (Sream)— 
The Aultman Co., Canton, O. 
The Edward P. Allis Go Milwaukee, Wis. 
The Hooven, Owens & 
ilton, O. 


Rentschler Co., Ham- 


Somers, Fitler & Clarke, Pittsburg, Pa. 
The Wm. Tod Co., Youngstown, 
Wickes Bros., Pittsburg; Pa. 


| ENGRAVERS AND ELECTROTYPERS— 


Rosenow & Co., Chicago, Ill 
FEED WATER HEATERS AND PURIFIERS— 
Austin Separator Co., Detroit, Mich 
Harrison Safety Boiler Works, Philadelphia. 
Wm. B. Scaife & Sons, Pittsburg, Pa. 
Stilwell-Bierce & Smith-Vaile Co., Dayton, O. 
FELLOE PLATES— 
Avery Stamping Co., Cleveland, O. 
FILES, MAKERS OF— 
H. Besly & Co., Chicago, IIL 


FILTER PRESSES— 


Stilwell-Bierce & Smith-Vaile Co., Dayton, O. 
FILTERS— . 
tage Filter Mf , Pittsburg, Pa 
Vm. Scaife & > ns, Pittsburg, Pa. 


Bes BRICK AND CLAY— 
Chicago Fire Brick Co., Chicago, III. 
Clearfield Fire Brick Co., Clearfield, Pa. 
Crown Fire Clay Co., Akron, O. 
Dover Fire Brick Co., Cleveland, O. 
pone H. Ehlen, Newport, Ky. 
saree City Sand Co., Chicago, Il. 
; Hawes & Son, Johnstown, Pa. 
i. Holmes & Co., Detroit, Mich. 
BS Fire Brick Works, Portsmouth, O. 
Keystone Fire Clay Co., Lisbon, 
Kier Fire Brick Co., Pittsburg, Pa. 7d 
Oak Hill Fire Brick & Coal Co., Oak Hill, O. 
S. Obermayer Co., Cincinnati, O., and Chicago, 
Reese- Hammond Fire Brick Co., Bolivar, Pa. 
ose & Son, Sharon, Pa. 
7. B. Stevens, Detroit, Mich. 
Scioto Star Fire Brick Works, Portsmouth, O 
A. F. Smith & Co., New Brighton, Pa. 
Scioto Fire Brick Co., Sciotoville, O. 
Union Mining Co.. Mt. Savage, Md. 
Solon J. Viasto, New York City. 
Webster Fire Brick Co., South Webster, O. 
FIRE PROOF COVERING— 
C. H. Besley & Co., Chicago, II! 
Somers, Fitler & Clarke, Pittsburg, Pa 
FOOT AND POWER LATHES— 
U. Baird Machinery Co., Pittsburg, I’a. 


‘FORGINGS— 


Tas. H. Baker Mfg. Co., Pittsburg, Pa. 
tethlehem Steel Co., South Bethlehem, Pa. 

rg ad Forge & Foundry Co., Kensing- 
ton, > 

E. D. Clapp Mfg. Co., Auburn, N. Y. 

Cleveland City Forge & Iron Co., Cleveland, O 

Frankford Steel & Forging Co., Philadelphia. 

Wyman & Gordon, Worcester, Mass. 

Danielson Machine & Tool Co., Cleveland, 0. 

Samuel Trethewey & Co., Pittsburg, Pa. 

Geo. B. Sennett Co., ciple oO. 

Pilling & Crane, Philadel hia, Pa 

Vulcanus Forging Co.,. Cleveland, 


FOUNDRIES— 
E. R. Allen, Corning, N. Y. 
The Aultman Co., Teaten. oO. 
Rest Manufacturing Co., Pittsburg, Pa. 
Rrass Founders’ Supply Co., Newark, N. J. 
Hooven, Owens & Rentschler Co., Hamilton,O 
jeffrey Mfg. Co., Columbus, O 
W. A. Jones Foundry Co., Chicago. 
Link Belt Machinery Co., Chicago, III. 


Pittsburg Valve, Foundry & Construction Co., . 


Pittsburg, Pa. 
Seaman, Sleeth Co., Pittsburg, Pa 
Wm. Tod & Co., Youngstown, O 
woe Mold and Foundry Ca., 
a. 
FOU ORY EQUIPMENT— 
Tos. E. Bissell, Agt. Pegatl ss Tool & Supply 
o., Newark, N. J. 
ar So Cleveland, O 


Wheeling, 


Senike Founders’ Supply 
Cleveland Crane & 

o., Pittsburg, Pa. 
Chicago Pneumatic Tool Co., Chicago, Ill 
Macleod & Clark, Cincinnati, O 
Millett Core Oven Co., Brightwood, Mass 
Northern Engineering Works, Detroit, Mich 
S. Obermayer Co., Cincinnati, O., and Chicago 
Tabor Mfg. Co., Philadelphia, Pa 
Vulcan Mfg. Co., Pittsburg, Pa 

FOUNDRY FACINGS 
Cleveland Facing Mi i Co., Cleveland, O 
S. Obermayer Co., Cincinnati, O., and Chicago 
FOUNDRY SUPPLIES— 

Brass Founders’ Supply Co., Newark, N. J. 
Clearfield Fire Brick Co., Clearfield, Pa. 
Cleveland Crane & Car Co., Cleveland, O. 
Tohn H. Ehlen, Newport, Ky 
Cleveland Facing Mill Co., Cleveland, O. 
Chicago Fire Brick Co., Chicago, I}. 
Crown Fire Clay Co., Akron, O 
Dover Fire-Brick Co., Cleveland, O 
Garden City Sand Co., Chicago, Ill. 
A. J. Haws & Son, Johnstown, Pa 
F. B. Holmes & Co., Detroit, Mich. 
Kentucky Fire Brick Works, Portsmouth, O 
Keystone Fire Clay Co., Lisbon, O. 
Kier Fire Brick Co., Pittsburg, Pa. 
Millett Core Oven Co., Brightwood, Mass. 
Newport Sand Bank Co., Newport, Ky. 
Northern Engineering Works, Detroit, Mich. 
Oak Hill Fire Brick & Coal Co., Oak Hill, O 
S. Obermaver Co., Cincinnati, 0. and Chicago 
The Ohio Sand Co., Conneaut, O. 
Reese-Hammond Fire Brick Co., 
1. V. Rose & Son, Sharon, Pa 
Scioto Fire Brick Co., Sciotoville, O 
Somers,. Fitler & Clarke, Pittsburg, Pa 

F. Smith & Co., New Brighton, Pa 
F. B. Stevens, Detroit, Mich. 
Sciote Star Fire Brick Works, Portsmouth, O 
Tabor Mfg. Co., Philadelphia, Pa. 
Unio on pining Co., Mt. Savage, Md 

Viasto, New York City. 
Vidienst Mfg. Co., Pittsburg, Pa. 

Ww ebster Fire Brick Co., South Webster, O. 
Webster Foundry Sand Co., Philadelphia, Pa. 


Bolivar, Pa 
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FRIC TION METAL— 
H. Besly & Co., Chicago, Til. 

Theo Hiertz & Son, St. Louis, Mo. 

J. J. Ryan & Co., Chicago, IIL. 
FURNACE LININGS— 

Union Mining Co., Mt. Savage, Md. 
FUEL OIL BURNERS— 

Rockwell Engineering Co., New York City. 


GAGE COCKS— 
The Lunkenheimer Co.; Cincinnati, O. 


GALVANIZED IRON— 
American Sheet Steel Co., New York City. 
McCullough Iron Co., Wilmington, Del. 


GALVANIZERS— 
American Sheet Steel Co., New York City. 


GALVANIZING POTS— 
The Wm. B. Pollock Co., Youngstown, O. 


GAS ENGINES— 
Atlas Machine Co., Pittsburg, Pa. 
Columbus Machine Co., Columbus, QO. 
Miller Improved Gas Engine Co., Springfiel.!. 
Northern Engineering Works, Detroit, Mi 
Somers, Fitler & Clarke, Pittsburg, Pa. 


GAS PRODUCERS— t 
R. D. Wood & Co., Philadelphia, Pa. 


, GEARING— 


James Bonar & Co., Pittsburg, Pa. 
F. H. Bultman & Co., Cleveland, O. 
Fraser & Chalmers, Chicago, III. 
: he Van Dorn & Dutton Co., Cleveland, O. 
& E. Greenwald Co., Cincinnati, oO. 
Lit Belt Machinery Co., Chicago, Ill. 
National eee Wheel & Found Co., Alle- 
gheny, 
The R. D Nuttall Co., Allegheny, Pa. 
Southwark Foundry & Machine Co., Phila- 
delphia, Pa. 
Stilwell-Bierce & Smith-Vaile Co., 
( 7 AR CUTTERS— 
. Bultman & Co., Cleveland, O. 
GEAR CUTTING— 
F. H. Bultman. & Co., Cleveland, O. 
The Van-Dorn & Dutton Co., Cleveland, O. 
The R. D. Nuttall Co., Allegheny, Pa. 
GEAR LUBRICANTS— 
The Ironsides Company, Columbus, O. 
Wisconsin Graphite Co., Pittsburg, Pa. 
GIRDER WORK— 
Wm. B. Scaife & Sons, Pittsburg, Pa. 
GRINDING MACHINERY— 
Raymond Bros. Impact Pulverizer Co.,Chicago. 
GRAPHITE PAINT— 
Wisconsin Graphite Co 
GRINDSTONES— 
H. Besly & Co., Chicago, II. 


GRAPHITE PAINT— 
Jos. Dixon Crucible Co., Jersey City, N. J. 


HACK SAWS— 
Cleveland Punch & Shear Wks. Co., Cleveland 


HANGERS— 
The Aultman Co., Canton, O. 
E. A. Delano, Chica mg Ill. 
L&E ge Cincinnati, O. 
Dodge Mfg . Mishawaka, Ind. 
Link Belt Raechiner, Co., Chicago, Il. 
Somers, Fitler & Clarke, Pittsburg, Pa. 


Dayton, O. 


. Pittsburg, Pa. 


, HARNESS SNAPS— 


Covert Mfg. Co., West Troy, N. Y. 


HE -ATERS AND PU RIFIERS— 
’ par o., Detroit, Mich 
Harrison Safety Roiler Works, Philadelphia 
1¢ United Boiler Co., Girard, O. 


HEAVY HARDWARE— 
C. H. Besly & Co., Chicago, II. 


HOISTS— 
The Aultman Co., Canton, O. 
Lidgerwood Mfg. Co., New York City. 


HOISTING ENGINES— 
The Aultman Co., Canton, O. 
1 he Edward P. —_ Co., Milwaukee, Wis. 
| Machine orks, Pittston, Pa. 
Li igerwood Mig. ‘Co. New York City. 
Somers, Fitler & Clarke, Pittsburg, Pa 
t & Peckham, Chicago, IW. 
a Camp & Lane Machine Co., Akron,O 


HOISTING MACHINERY— 
The Aultman Co., Canton, O. 
The Brown Hoisting Machinery Co., Cleve 
Exeter Machine Works, owe Pa. 
\ ‘Lesc hen & Sons Rope Co., § Louis, Mo 
Link-Belt Machinery Co., Chicago, Ill. 
leffrey Mfg. Co., Columbus, O. 
Lidgerwood Mfg. Co., New York City. 
land, O 
Webster, Camp & Lane Machine Co., Akron,O 
HOISTING ROPE (Wiaz)— ; 
American Steel & Wire Co., Chicago, III. 


HOOPS (Stree.r)— 

A n Steel Hoop Co., New York City. 
HORSE SHOES— 
American Steel & Wire Co., Chicago, IIL 
Phoenix Horse Shoe Co., Joliet, Ill. 


HYDRAULIC TOOLS 
R. D. Wood & Co., Philadelphia, Pa. 


IN DU STRIAL CARS— 
rican Engineering Works, Chicago, III. 
The Atlas Car & Mfg. Co., Cleveland, 
The Pressed Steel Car Co., Pittsburg, Pa. 


INGOT MOLDS— 
Lorain Foundry Ce., Lorain, O. 
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INJECTORS— | MANILLA ROPE— | ORE SCREENS— Sa 
The Lunkenbtinet Cor Eticinnati, 0 | —- Co, + he pe a Chicago, tM. 


pay Fitler & Clarke, Pittsburg, Se 


ILXSSURANCE COMPANIES— 
Hartford Steam Boiler I. & I. Co., Hartford,Ct. 


IKON BUILDINGS— 
American Bridge Co., New York City. 
Forest City Steel & Tron Co., Cleveland, O. 
ag re ~ Co., Pittsburg, Pa. 
Wm. B. Scaife & Sons, Pittsburg, Pa. 


os NAILS AND STEEL— 
. H. Besly & Co., Chicago, Ill. 


IKON AND STEEL ROOFING— 
eorger Mfg. Co., Canton, O. 
Wm. B. Scaife & Sons, Pittsburg, Pa. 


IRON ORES— 
Drake, Bartow & Co., Cleveland, O. 
M. A. Hanna & Co., Cleveland, ‘ 
Jerome Keeley & Co., Philadelphia,. Pa. 
Lake Superior Consolidated Iron Mines, New 
York City, N. 
Ogiebay, Norton & Co., Cleveland, O. 
Pickands, Brown & Co., Chicago, tl. 
Pickands, Mather & Co., Cleveland, O. 
Tod, Stambaugh & Co., Cleveland, o. 


IKON WORKING MACHINERY— 
Atlas Machine Co., Pittsburg, Pa. 


IkON WORKING TOOLS— 

Armstrong Bros. Tool Co., Chicago, Ill. 
The Armetrong Mfg. Co., "Bridge rt, Conn. 
Ar Stamping Co., Cleveland, 

Baird achinery Co., Pittsburg, Pa. 
hertsch & C Cambridge City , =e 

Besly “% €o., Chicago, | 

Rethichem F’dry & Mach. te g Bethlehem, 


Bickford Drill & Tool Co., Cincinnati, O. 


H. ag pamapert N. H. 
Prentiss. Tool & Supply 


Jos. K. Bissell R is 
_Co., remade a. 
H. Bultman & Ciozsiand, oO. 
Cieveland Punch & Siew W ks. Co., Cleveland. 
Thos. P. Conard, Rae, © a. 
Somers, Fitler & Clarke, Pittsburg, P. 


Springfield Machine Tool Co., 
Cc. C. Wormer Machinery Co., 


LADLES— 
Rees Engineerin 
vee Co., éi 


Pollock Co., Vemosogs. oO. 
mE Beiler Co., Girard, 


1. a “echis— 
Vulcanus Forging Co., Cleveland, O. 


L ATHES—~ 
a Tost ‘o., Cincinnati, O. 


Baird Machine 

Bickford Drill 

Joseph Bissell, Ac Prentiss Tool & Supply 
Co., Pittsburg, P 

Danielson. Mac ine @ & Tool Co., Cleveland, O. 

Somers, Fitler & Clarke, Pittsburg, Pa. 

Springfield Machine. Tool Co., Springfield, O. 


LATHE TOOLS— 
Armstrong Bros. Tool Co., Chicago, Il. 


LINK BELTING— 
The oN ag ® oe Canton, O. 


The Jeffre Co., Columbus, O. 
Link- Belt 5 Fan's Sat Co., Chicago, Til. 


T.OCOMOTIVES— 
Hyde Bros. & Co., Pittsburg, Pa. 


L UBRICANTS— 
The Ironsides Co., Columbus, O. 
Wisconsin Graphite Co.. Pittsburg, Pa. 


ERIC ATING DEVICES— 
he Lunkenheimer Co., Cincinnati, O. 
Be Fitler & Clarke, Pittsburg, Pa. 


MACHINE TOOLS— 


Springield, 0 
troit; Mich. 


Works, pager. Mich. 
ncinnati., O., ‘and Chi- 


., Pittsburg, Pa. 


American Rasinesring, Viortn Chicago, Il. 
-Armstrong Bros. Ch hicago, In. 
Atlas Machine Co., 7 Ty Pa. 
U. Baird Machinery , Pittsburg, Pa. 

C. H. Besly & Co., icago, Ill. 

Bertsch & Co., Cambridge City, I 

a “oe F'dry & Ma Co., s. “isethlehem, 
H. Bickford, Lak N 


“~ 4 
Bickford Drill & erty Co., Cincinnati, O. } 
Joseph E. Bissell, Agt. Prentiss Tool & Supply 
e = Pittsburg, Pa. 
H. Bultman & Co. Clevetand,_ oO. 
Cieveland Punch & Shear Wks. Co., Cleveland. | 
Curtis & Curtis Co., g Peaaenest, Conn. 
Danielson Machine Co., Cleveland, O. 
Pelton Engineering ag Cleveland d, 
F. B. Shuster Co., New Haven, Conn. 
Somers gy | & Clarke, Pittsburg, Pa. 
Springfield achine Tool Co., Springfield, 0: 
Cc. C. Wormgr Machinery Co., Detroit, Mich. 


MACHINE SCREWS — 
Cc. H. & Co., Chicago, Ill. 
Somers, Fitler & Clarke, Pittsburg, Pa. 


Ba5 7 AND TOOL STEEL— 





Ameri Steel & Wire Co., Chicago, Ill. 
Cc. H & Co., Chicago 
Crescefit Steel Co., Pitts %, Pa. 
Sccokgahela Iron & Steel , Pittsburg, Pa. 
ponerse Fitler & Clarke, Pittsb urg, Pa. | 
Byron H. White, Chicago, I 


Magn ESA COVERING— 
C. H. Besly & Co., Chicago, IIl. 


witieatan CASTINGS— 
Agee § Steel & Malleable Iron Works, Buffalo, 


Link Belt Machinery Co., Ciicago Til. 
Meadville Malleable Iron Co «, ‘Meadville, Pa. 


| MILL _CASTINGS— 


| MILLING MACHINES— 


MINING MACHINERY— 


| MOLDING SAND— 


| NICKEL PLATING OUTFITS— 


The Aultman Co. 
Fraser & Chalmers, Chicago, I 
Hendrick Mfg. Co., ed Pa. 


ORE TESTING MACHINERY— 
Keystone Driller Co., Beaver Falls; Pa. 


ORNAMENTAL IRON WORK— 
Forest City Steel & Iron Co., Cleveland, 0. 


PACES 
H. Besly & Co., Chicago, IIl. 
os —r New York City. 
A m & Sons Rope Co., St. Louis, Mo, 


deine * nie COATING— 
The Ironsides Co., Columbus, O, 


MANUFACTURING CHEMISTS— 
Grasselli Chemical Co., Cleveland, O. 


MET eS. BEARINGS— 
. H. Besly & Co., Chicago, Ill. 
. J. Ryan & Co., Chicago, Ill. 


METAL CEILINGS— 
Berger Manufacturing Co., Canton, O. 


METAL SAWS— 
J. R. -Vandyck, New York City, N. Y. 


PAINT— 


METAL WORK— 
Avery Stamping Co., Cleveland, O. re Pixos, Cracible So J yt City, N. J... 
Wisconsin Graphite Co., Pittsburg, Pa. 


A. Garrison Foundry Co., Pittsburg, Pa. | YAINT MACHINES— 
Seaaee Pneumatic Tool Co., Chicago 


Cleveland Pneumatic Tool Co., Cleselant: Oo. 


PATTERN WORKS— 
Balkwil Pattern Works, Cleveland, O. 
C. Birnbaum, Cleveland, L 
Gobeille Pattern Co., Cleveland, O. 


Milwaukee, Wis. | PERFORATED METALS— 


U. Baird. Machinery Co., Pittsburg, Pa. 
Danielson Machine & Tool Co., Cleveland, O. | 


MILLING MACHINERY— 
Raymond Bros. Impact Pulverizer Co., Chicago. 


The Edward P. Allis Co., 
Chicago, Ill. 


American Engineering Works, Chicago, Il.| Aitchison Perforated Metal Co., 
The Atlas Car & Mfg. Co., Cleveland, tee A : Samer. Chicago, Ill. 
C. H. Besly & Co., Chica o, Iil. endrick Mfg. Co., Carbondale, Pa. 
The Bucyrus & , South Milwaukee, Wis. | FIG IRON— 
Wm. 7 & Sons, Philadelphia, Pa. Alabama Consolidated Coal & Iron Co., Birm. 
\oltney § "a. Chicago, ll. ingham, Ala. 
elirey g. ©0:, Columbus, U. American Steel Hoop Co., Pittsburg, 
A. Leschen & Sons Rope Co., St. Louis, Mo. | American Steel & Wire Co., Chicage, it 
Lidgerwood Mfg. Co., New "York City. Reed F. Blair & Co., Pittsb urg 5” 
Link Belt Machinery Co., Chicago, IIl. Bourne-Fuller Co., Cleveland , 
Marion Steam Shovel Co., Marion, Cabeen Co., Philadelphia, Pa. 
Wm. B. Pollock Co., Youngstown, O. Cherry Valley Iron | Pittsburg Pa 
Raymond Bros. + ee, py 'Co., Chicago. Clinton Iron & 1 Co. Pittsburg rg, Pa. 
Thew Automatic Shovel Co., Lorain, O. Columbus Iron & Steet Ce, Pinkere Pe 
Torbert & Peckham, Chicago, Ill. | Crerar Clinch Co., Chicago, Ii. . 
Webster, Camp & Lane Machine Co., Akron,O. A. M. Crane & Co., icago, Iil. 
MINE CARS— The Rob’t Field Co., Columbus, oO. 
American Engineering Works, Chicago, III. Hicitian, Wiliams & Co Chen 7 
MINE. LOCOMOTIVES— H. Hillman & Son., Pittsburg, Pa. 
Jeffrey Manufacturing Co., Columbus, O. erome Keeley Philadelehis, Pa, 
MINE PUMPS— — oe a! & Co., nm 0. 
Fe Prescott Steam Pump Co., Milwaukee, Pickands. Brown & 2. — pt 
is. : 
| aa oe . ey -~ oo. Daten, oO Revathie srane, Entedaobie, Pe. Ti. 
omers, Fitler arke, ttsbure. Pa. . 
Torbert & Peckham, Chicago, Ill. 3 Sheffield Steel & Iron Co., Birmingham, 
Spracwien Iron Co., Sha ille, Pa. 


MOLDING MACHINES— 
. Obermayer Co., Cincinnati, O., and Chicago. | 
Tabor Mfg. Co., Philadelphia, Pa. 


B. Stevens, Detroit, Mich. 
Superior Charcoal Iron Co., Grand Rapids, 


Tennessee Coal, Iron & Railroad Co., Birm- 


John H. Ehlen, Newport ingham, Ala. 

Garden City Sand een, Til. 

Newport Sand Bank Co., New ort, Ky. | | PIPE {Cast Tnosr)— Chicago, Il! 

ao Sand Co Co,, Cineian att, O.,.and Chicago | Massillon Iron & & Steel a ” Chicago, Til. 


| Pape (Riverep Srezr)— 
. Crane & Co., Chicago, Ill. 
Wa B. Pollock Co., Youngstown, O. 
Wm. B. Scaife & Sons, ittsburg, Pa. 
Somers, Fitler & Clarke, Pittsburg, Pa. 


| PIPE COVERING— 


F. B. Stevens, Detroit, Mica. 
Webster Foundry Sand Co., Philadelphia, Pa. 


| MOTORS— ‘ 
Bullock Electric Mfg. Co., Cincinnati, O. 


MULTIPLE DRILLS— 


Bickford Drill & Tool Co., Vincinnati 
C. H. Besly & Co., Chicago, Ill. 
Joe, So —_ Prentiss Tool &: Supp ly Jenkins Bros., New York City. 


Cleveland Punch & Shear Wks. Co., Cleveland. | prpf CUTTING AND THREADING MA- 
CHINES— 
The Armstrong Mfg. Co., Bridgeport, Conn. 


gine ae — Wheel Co., Chicago, IIl. Sonese, Pater & oo Pittsburg, NN 
} ELF-LOCKING)— 
| ee FITTERS— 
National Elastic Nut Co., Milwaukee, Wis. he Best Manufacturing Co., Pittsburg, Pa. 
NUTS. AND BOLTS— Pittston Valve, Fdy. Construc. Co., Pitts- 
National Elastic Nut Co., Milwaukee, Wis. burg, 
Milton Manufacturing Co., Milton, Pa. PISTON AIR DRILLS— 
Upson Nut Co., Cleveland, O. |” ‘Chicago Pneumatic Tool Co. Chicago, Ii. 
OILLESS BEARINGS— Cleveland Pneumatic Tool Co., Cleveland, O. 
C. H. Besly & Co., Chicago, II. eo ay “ary 
| OIL BURNERS— _ Bw teel Co., South Bethlehem, Pa. 
Rockwell Engineering Co., New York City. Atlas Machine Co., Pittsburg, Pa. 
OIL cUPS— U. Baird Machinery Co., Pittsburg, Pa. 
H. Besly & Co., Chicago, Ill. Bickford Drill & Tool Co., Cincinnati, Oo. 
The Crane Co., Chicago, Danielson Machine & Tool Co. Cleveland, Oo. 
Somers, Fitler & Clarke, Pittsburg 


The Lunkenheimer Co., Cincinnati, O. 


Somers, Fitler & Clarke, Pittsburg, Pa. Springfield Machine Tool Co., Siringtield, o. 


PLANER TOOLS— 


C1 i Besly & Co., Chicago, Ill |. Armstrong Bros. Tool Co., Chicago, III. 
The Lunkenheimer Co., Cincinnati, O. PLANISHED IRON— 
Stilwell-Bierce & Smith-Vaile Co., Dayton, O American Sheet Steel Co., New York City. 
Bi Pl ATES— 
ee gy Oo. American Steel & Wire Co., Chicago, IIl. 
. , . A Crane Co., icago, IIl. 


Enterprise Boiler Co., 


OIL SEPARATORS— ngstown, O. 
Republic Iron & Steel Co., Chicago, Il. 


Harrison Safety Boiler Works, Philadelphia. 


Om TANKS AND CARS— me PY. ees AND GAS FITTERS’ SUP 
m. B. Polloc ., Youngstown, O. LIES— 
ORE BARROWS— CH, Realy & Chleage tit” es 

The Atlas Car & Mfg. Co., Cleveland, o. PN EUMATIC TOOLS— 

ORE CARS— A Chicago, 
American Engineering Works, Chicago, IIl. Amerionn | mr gg woe hy 
The Atlas Car & Mfg. Co., Clevel and, 24 Cleveland Pneumatic Tool & Cleve’ oO. 
The Pressed Steel Car Co., Pittsburg, ' PORTABLE FORGE— 

ORE CRUSHERS— C. H. Besly & Co. i any 

| The Edward P. Allis Co., Milwaukee, Wis. | Somers, Fitler & Clarke, Pitabure, Pa. 
The Auamen ‘Co., Canton, VU. Vulcan Mfg. .. Pittsbu rE, 
Fraser & Chalmers, Chicago, IL POWER PRESSES— 
Jeffrey Mfg. Co., Columbus, O. Avery Stamping Co., Cleveland, O. 

ORE HANDLING MACHINERY— Be & mbridge City, Ind. 

Atlas Car & Mfg. ‘0-, oO. Bethlehem Fdy & Mach. Co., S. Bethlehem, Pa. 
Jeficey Manufactur Columbus, O. ee & Shear , Cl 
A. Leschen & Sons pe Co, St. Louis, Mo. | ielson Machine & Tool Co., Cievelan t 
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- our Ay SrECIAL TING = 
pOWER TRAN TEsIOu MACHER ROTARY BREAST DRT Sa soee, m. H. Besly & Co., jcago, TL 
The Aultman Co. 09, 0 Cleve Pneumatic ‘Tool Co., Cleveland, O. The Lunkenheimer a cinnati, O 
. SAWING AND, DRILLING MACHINERY— a —— a ey 
Dogg te. Co, Mebaraia, J24,, JR. Vandyek, New York City, N. ¥ Amcricap Steet & Wise Con Chicage, ME 
fe, Co.. ¢ Columbus, O. er wy af Cabeen Co., gg Pa. 
Jeet eochen Co., St. Louis, Mo. a A Bell OP ircbers, Pa. Champion Iron & Steel ieshegee, Mich. 
Link Belt } Leschen & Some 5 vy Gicage. Crane & eg ny Til A. M. Crane & Co., Chicana, 1 q 
well-Bierce & peice V' Dayton, O fy de Bros. & Co —?: a. Crescent Steel Co., Pittsburg, 
sh Stee CA Ilfinois Steel Co., Chi 1. Forest City Steel & Iron Co., Cleveland, O. 
PRES eel Car Co., i Pa. Joseph Schonthal, Pittsburg, yo Monongahela Iron & Steel Co., Pittsburg, Vs 
—— SCREENS FOR COAL, ORE Otis Steel Co., feveland, O. 
PRESS Tc tlas Machine Co., Pittsburg Robt, Aitchison Perforat Metal €o., Chicago Tennessee Coal, Iron & Railroad Co., Birming 
— Seth ta r Gevelaidy 0 qhe Auiees Co., Canton, Onn am “ la White, Chicago, Ill 
Bergch & mbri y ‘Ind. Hendrick Mf Oo Carbondale, Pa. STEEL AND IRON STRUCTURAL. MATE. 
am f lumbus 
Bethichem fem Feary aa M Co, S.. Bethishen. iT Shuster C Co., New Haven, Conn. Forest City Steel & Iron Co., Cleveland, O. 
Jos. E._Bissell, Agt. Prentiss Tool & Supply SCREWS — STEEL BANDS— 


Clevelnon Machine & Tool Co., Gieveland, © r 
RD. Wood & Co., Philadelphia, Pa. 


E GAUGES— 
CESS istol Co., Waterbury, Conn. 


Dodge Mfg. C Mishawaka, Ind. 

I & = Co., Cincinnati, O. 

ones yy Co., Chicago, 1! Ti. 
& Son ihe 


A. Lese 
it Machin Chileno Tit, 
fink Be Fitler inery C2. Prats. Pe. 
Stilwell-Bierce & Smith-Vaile Co., Dayton, O 
RIZING MACHINERY— 
yo Bros. Impact Pulverizer Co., Chicago 
st om ar Allis s Gusta, Th Wis. 


The Deming c 
Fred M. Prescott Steam 


Sousvert Foundry & Machine Co., Philade! 


sheet “Bierce, & A. Sent Vaile Co., Dayton, O 
rt ic 
RD Wood & Co. Priedetph Iphia, Pa. 
RIFIERS— 
Pa B. Scaife & Sons, Pittsburg, Pa. 
ROMETERS— 
Pvaward Brown, Philadelphia, Pa. 
Vulcan Mfg. Co., Pittsburg, Pa. 
TAL DRILLS— 
Reektord Drill rill & Tool Co., Cincinnati, 
Jos. E » Ast. Prentiss Tool . Supply 


wt Steel pile Cs. New York ep Nock Coy. 


tlas Car A 

A. etn ‘Grane & Co., Chicago, — 

Hyde, Bros. 8 Co Peakore’ Pe. 
ontha 

Somers, Fitler & Clarke, Tuveore, Pe. 


RAILWAY | ag | era 


RAI 





Gevela a oe LAS Coy Cleveland.O. 
Iron C eve 

‘ City Band Co. Ch 

H & Co., Pi h cage, TH 


Fide roe Schonthal, Pittsburg, ‘Pa. 
RECORDING GAUGES— 

Somers, Fitler & Clarke, Pitts: -rg, Pa. 
RELA YING RAILS— 

A. M. Crane & Co., Chicago, Ill. 

Hyde Bros. & Co., "Pittsburg, Pa. 
RIVFTS— 

Champion Rivet Co., Cleveland, O. 

Forest City Steel & Iron Co., Cleveland, oO. 

Vulcanus Forging C Co., Cleveland, O. 
RIVEITED STEEL PIPE— 

The Wm. B. Pollock Co., Youngstown, O. 
RIVETERS— 

femerieen | Eaainecria Works, Chicago, Il. 

R. D. W Philadelphia, Pa. 
RIVETING  mAMuenas— 

Chicago Pneumatic Tool Co., Chicago, Ill. 

Cleveland Pneumatic Tool Co., Cleveland, O. 
RIVETING MACHINES— 

Chicago Pneumatic Tool Co., Chicago, Il. 
RIVETING MACHINERY— : 

American Engineering Works, Chicago, TI. 
RIVET MACHINES— 

Waterbury Farrel Foundry & Machine Co., 

Waterbury, Conn. 

ROCK CRUSHERS— 

Raymond Bros. Impact Pulverizer Co.,Chicago. 
ROCK DRILLS— 

The Ingersoll- 

Rand Drill Co., 
ROLL FORGINGS— 

Frankford Steel & Forging. Co., Pifedsiphie. 

Samuel Trethewey & C ittsburg, P 
ROLLING MILL MACHINERY— 

Canton Rol & Machine Co., Canton, O. 

Frank-Kneeland Machine Co., Pittsburg, 

A. Garrison Foundry Co., Pittsbu Pa. 

Geo. B. Sennett 


.. Youn 
Teton R H 


gstown 
iy Tron and Steel Foundry Co., 

The United Boit-- Co., Girard, O. 
West Penn Pouairy * 


more, 
ROOFS— 
Reeve Be Ce, Mest Gi 
t rg, ta. 
Wie’ Br eccite £ Sons, Pittebure.. Pa. 
ROPE AND COR 


) iy > - fe Pr ewan, Louis, Mo. 
Gace he reeks yore 


qe oo Co., New York. 


Pa. 


| SHEET IRON AND STEEL— 


Machine Co., Avon- | 


Chicago 

Upson Nutt Co., Cleveland, 0. | 
SqRonD. HAND MACHINERY— 

fon 


tlas Machine Pittsbu LD 
' Prentiss Tool %* Supply 
Co., Pitts 


—_ 
The W. ) a eh Ce Co., Pittsburg, Pa. 
Hyde Bros. & Co., Pittsburg 
Pelton En ineering Co. Cleveland, oO. 
Toseph onthal, Pitts oO 
porno & Peckham, Chicago, Til 


C. Wormer Machinery Co., Detroit, Mich. 
aS B... STEEL TUBES— 
Shelby Steel Tube Co., Cleveland, O. 
SEPARATORS— , 
Harrison Safety Boiler Works, Philadelphia 


| SEPARATING MACHINERY— 


Raymond Bros. Impact Pulverizer Co., Chicago 
SHAFTING— 

Austin. Separator Co., Detroit, Mich. 

American Engineering Works, Chicago, Il. 

American Steel & Wire Co., Chicago, Ill. 

Atlas Machine oe" Pittsbu Pa. 

The Aultman Canto: 

Rethlehem Steel $%o® South Bethlebem, Pa. 

E. Delano Chicago, Til. 

Dodge Mfg. _— Ind. 

Fitzsimmons & yy 

I. & E. Greenwald, Co. Ser dana, oO. 

Columbus 


leffrey Mf 

Link Belt Ria ctine Co., Chicago, Ml. 

Somers, Fitler & Clarke, Pittsbur~. Pa. 

Stilwell-Bierce & Smith-Vaile Co., Dayton, O 
SHEARING AND PUNCHING MACHINERY — 

Bertsch & Co., Coassnige City, 

Bethlehem F’dry & Mach. Co., S. Bethlehem, Pa 

Jee, E. Bissell, Agt. Prentiss Tool & Supply 


Pittsbu 
Gicveiand Punch & Shear Wks. Co., Cleveland 
Danielson Machine & Tool Co., Cleveland, O. 

R. Wood & Co., Philadelphia, Pa. 
SHAPERS— 

Atlas Machine Co., ’ Pittsburg Pa. 

Springfield Machine Tool Ce, Springfield, 
SHEAR KNIVES— 

Samuel Trethewey & Co., Pittsburg, Pa. 


American S$ Steel Co., New York City. i 
American Steel & Wire Co., Chicago, Ill. 
Republic lron & Steel Co. ‘Chicago, Til. 


SHIP YARDS— 


Wm. Cramp & Sons, Philadelphia, Pa. 


SOLID STEEL SHEAR KNIVES— 
Samuel Trethewey & Co., Pittsburg, Pa. 


| SPECIAL MACHINERY— 


Amstutz-Osborn Co., Cleveland, O. 
The Aultman Co., Canton, O. 
iow 4 Stamping Co., Cleveland, O. 

Bissell, Agt. Prentiss Tool & Supply 

Co., Pittsburg, 

Cleveland Punch & _ Wks. Co., Cleveland 
Danielson Machine & Tool Co., Cleveland, O 
Gearing & ~~. Alleghenv ee 


leffrey Mf Columbus, 

Wheeling M Mold & F’ndry Co., Wheeling, W. Va 
STACKS— 

Wm. B. Scaife & Sons, Pittsburg, /a. 


STAIRS (Iron anv Streer)— 
Forest City Steel & Iron Co., 

STAKD PIPES— 

Wm. B. Pollock Co., Youngstown, ©) 
The United Boiler Co., Girard, 

STEAM BOILER aa EC TORD.. 

as ag Steam Boiler Inspection & Insurance 
, Hartford, Conn. 

oven HAMMERS— 

American Engineering Works, Chicago, Ill. 

STEAM PIPE AND BOILER COVERING— 
C. H. Besly & Co. Chicago, II. 

STEAM PACKI-XG— 

C. H. Besly & Co., Chicago, Il. 

STEAM PUMPS— e 
Edw. P. Allis Co., Milwaukee, Wis. 
Blakeslee Mifg. Co., Du Quoin, Ill 
The Demin~ Co., Salem, O 


Cleveland, O 


Pose. 4%, Prescott Steam Pump Co., Milwau- 
Southwark Foundry and Machine Co., Phila- 
delphia, Pa. 


Stilwell. Bierce & Smith-Vaile Co., Dayton, O. 
Tortert t. 2 Chicago, Til. 
R. D. Wood & Co., Philadelphia, Pa. 

STEAM ‘Weranaroas— 
Austin Separator Co., Detroit, Mich. 
Harrison af fety Boiler Works. a a is 
Wright Manufacturing Co., Cleveland, 
TEAM one’. ELS AND DREDGES— 

The Bu South Muwaukee, a 
Marion team Shovel Co., Marion 
The Thew > iniematie Shovel oo On sin, O 
Torbert & Peck’sam, Chicago, I 


American Steel Bow. Co., New York 
American Steel & Wire €o., Chicago, I 
STEEL BLOOMS AND sILLETS— 
American Steel H wae ew York 
re 


American Steel & Ch . i 
Rethichem Steel Co., South Coicage. Te Pa. 


iladelphia, Pa. 


teel Co. 
National Stee! Co., icago, 
Tennessee Coal, Iron & Ralirosd Co., Birming- 
ham, Ala. 
STEEL, CAn— - Chi n 
merican Engineering Works, icago, Tl, 
The Pressed Steel Car Co., Pittsburg, Pa. 
STEEL CASTINGS— 
Acme Steel & Malleable Iron Works, Buffalo, 


Bethlehem Steel Co., South Bethlehem, Pa. 
Otis Steel Co., Clevelan 
The Sargent Co., Chicago, m. 
STEEL CEILINGS— 
Berger Manufacturing Co., Canton, U. 
STEEL FRAME MILL BUILDINGS— 
American Bridge Co., New York City. 
Pittsburg Steel “Construct: ‘n Co., Pittsburg, Pa 
Wm. B. Scaife & Sons, Pittsburg, Pa. 
STEEL HOOPS— 
American Steel Hoop Co., New York City. 
STEEL PL ANTS 


The Wm. Pollock Youngstown, O. 
The Riter- Conien Co., Siesbute Pe. 
STEEL SHEETS— 


American Sheet Steel Co., New York City, 
American Steel & Wire Co., Chicago, Hi. 
Republic Iron & Steel Co., ‘Chieago, in, 


| STEEL STAMPS— 


Fk. A. Sackmann,; Cleveland, U. 
STENCILS— 

F. A. Sackmana, Clevelend, U. 
STOCKS AND DIES— 

The Crane Co., Chicago, [il, 

Somers, Fitler & Clarke, Pittsbarg, Pa. 


TANKS— 


The Aultman Co., Canten, O. 
Enterprise Boiler Co., Youngstown, 0. 
Meehan Boiler & Construction Co., 
The Wer R. P ungstowa, 
¢ Wm ollock Co., Yo 
Riter-Conley M.~. Co., Pittsburg, ta 
Wm. B. Scaife & Sons a . 
The United oiler Co:, Girard, O 
TANK CARS— 
Wm. B. Pollock Co., Youngstown, O.- 
TESTING MACHINERY— 
Keystone Driller Co., Beaver Falls; Pa 
TIN AND TERNE PLATES— 
American Tin Plate Compeny, New aa 
Champion Iron & Steel Co., Muskegon 
TIN PLATE MACHINERY— 
Canton Roll & Machine Co., ‘Canton, 
Totten & H 
Pittsburg, 
West Penn Fousiéry & Machine Co.,Avonmore. 


Pa. 
HOLDERS— 


— 


0. 
4 Iron and Steel Foundry Ca, 


TOOL 
Armstrong Bros. Tool Co., Chicago, Ill. 
TOO. STEEL— 
American Steel & Wire Co.; Chicago, LL 
C. H. Besly & Co., Chicago, vy 
Crescent Steel Co., Pittsbur, 
Monongahela Iron & Steel & Pittsburg, Pa 
Somers, Fitler & Clarke, Pittsburg, Pa. 
rORCHES 
Somers, Fitler & Clarke, Pittsburg, Pa. 
TRAMW AYS— 
che Atlas Car & Mfg. Co, Cleveland, O. 
A. Leschen & Sons Ro o., St. Louis, Mo. 
TRANSMISSION MAC f{INERY_— 
American, Engineering Works, Chicago, Til. 
The Aultman Co,, Canton, O. 
The Brown Hoisting Machinery Lo.,. Cleve- 


land, O. 
Dodge Mfg. Co., Mishawaka, Ind. 
Jeffrey Mfg. Co., Columbus, 8) 
W. A. Jones Foundry *) Gr Aes Chicago. 
Link Belt Machinery in. 
TR: ANSMISSION PORE Wane 
American ©., Chicago, Ti. 
TROLLEY PRACK 
rhe Aties Car & tx. Co., Cleveladd, O. 
ern Fagineering Work., Detrait, Mich. 
T BOL, c EY WIR 
Ameraee Steel & Wire Co., Chitago, Til. 


TRUC 
American Engineering Works, Chicago;; Il: 
The Atlas Car & Mfg veland, 0. 
Northern Eagineetiag Wore Detroit, Mich 
Pressed Steel Car Co., Pittsburg, Pa. 


TUBES— 
S. Fix’ Sons, Cleveland, O. 
National Tube Co., » Pa. 
Shelby Steel Tube Co., Cleveland, 3. 
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TUBE WELDING— 

S. Fix’ Sons, Cleveland, O. 
TUMBLERS— 

Northern Engineering Works, Detroit, 


TURBINE WATER WHEELS— 
Stilweli-Bierce & Smith Vaile Co., Dayton, O. 


TURNBUCKLES— 
Ceveland City Forge & Iron Co., Cleveland, O. 
Republic Iron & Steel Co., Chicago, Il. 
Somers, Fitler & Clarke, Pittsburg. Pa. 


TyTeF DRILLS— 
C. H. Besly & Co., Chicago, Il. 


TWIST DRILL cAgse— 

Somers, Fitler & Clarke, Pittsburg, . a. 

Vulcan Mfg. Co.,. Pittsburg, Pa. 
VALVES— 

Cc. H. Besly & Co., ing, 
The Best anufacturing Pittsburg, Pa. 
The Lunkenheimer Co. Cincinnati, : 
we Bros., New York City. 

ittsburg Vaive Foundry & Construction Co., | 

Pittsburg, - 

Somers, Fitler & Clarke Fittabarg, Pa. 
Vincent Valve Co., Sandusky, O. 


VISES— 
Emmert Mfg. Co., 
WASHERS— 
Avery Stamping Co., Cleveland, O. 
Milton Manufacturing Co. Milton, Pa. 
Somers, Fitler & C Pittsburg, Pa. 


WATER COLUMNS— 
Somers, Fitler & Clarke, Pittsburg, Pa. 


WATER PIPE— . 
Massillon Iron & Steel Co., Chicago, Ill. 


WATER SOFTENING SL ARTS 
Pittsburg Filter Mf, Mec Pittsbur 
Wm. B. Scaife & Sons, Pittsburg, 
WIRE— : i 
& Wire Co., Chicago, IIl. 
Falls, O. 


Mich. 


Waynesboro, Pa. 


American Steel 
Summit Wire Co., Cuyahoga 


WIRE COATING— 
The Ironsides Company, Columbus, O. 


WIRE FENCING— : 
American Steel & Wire Co., Chicago, III. 


WIRE files 
The Ironsides Co., Columbus, O. 


WIRE GOODS— 
F. B. Shuster Co., New Haven, Conn. 


WIRE MACHINERY— 
Ss. Goodyear, Waterbu 
F. B. Shuster Co., 


WIRE NAILS— 
American Steel & Wire Co., Chicago, IIL 


WIRE ROPE— 

American Steel & Wire _— Go. St Lau, 
A. Leschen & Co., Mo. 
Somers, Fitler & Clarke, a omy , 
Waterbury Rope Co., New York City. 

WIRE ROPE COATING— 


The Ironsides Company, Columbus, O. 
Somers, Fitler & Clarke, Pittsburg, Pa. 


WIRE ROPE FILLING— 
The Ironsides Co., Columbus, O. 


WOOD PULLEYS— 
Mishawaka, Ind. 


, Conn. 


New aven, Conn. 


Mfg. Co. 
Sours, Fitler & Clarke, Pittsburg, Pa. 
WROUGHT PIPE— 
The Crane Co., Chi Til. 
National Tube Co., ttsburg 


Pittsburg vere Foundry & a Co., | 


Phung, © 
Somers, Fitler * Clarke, Pittsburg, Pa. 





Alphabetical List of Advertisers, 


The star (*) indicates that the adv. appears alter- 














nate weeks; the dagger (f) once.a month; the 
double dag er (f) once in three weeks; the 
parallel (j) three times out of four. 
PAGE 
Acme Steel & Malleable Iron Works.................. 2 
Aitchison Rob’t, Perforated Metal Co.......... . 39 
Alabama Consolidated Coal & Irom Co..;........:000 43 
Bs ile Mi cetiiachintnaineetinenntpbtnencennsvessorncesee 26 
Allis & Co., Edward P 7 29 
American Bridge Co.. EPbccvesrees 46 
American Engineering Work 30 
American Sheet Steel Co...........cocees seseesssescsecees 46 
American Steel Hoop Co... geondohgapeccetee .cvces 50 
American Steel and Wire Co....... 49 
American Tin Plate Company...................cccee.0s 51 
pO EE ED 60 
Amyville- ay ey A Gas Coal Co ..........00008 43 
Armstrong Bros. Tool Co. ...........cccccseseseeneeeeseeee I 
pepe ey Oe Co.. Ny 
Atlas Car Manufacturing Co., °C ee 59 


Atlas Machine Co., Th 
Aultman Co.. 

Austin Separator Co... 
Avery Stamping Co... 











= LE Te 26 
Baker Mfg. Co., James H.. ae 
Balkwill Pattern Works. an 
ET TC _ 
TE NL I eR a 27 


EERE ee 


| Brass Founders’ =~ Co 
The... 


| 


| Chicago Drop Forge & Fo 


| 


| *Chicago Rawhide a. Co.., 


Se IEE WD iincntcrnsencaghinebosecbionepsentecghonte 
Best Mfg. 
Bethlehem Foundry & Machine Co 

Bethlehem Steel Co.. eenidianemenasibty Wien 
‘Bickford Drill & Tool Co... 
Rare SR x 
Birnbaum, C an 
Bissell, Jos. E.. 
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Blakeslee Mfg. Gpiabcdnitialetabiisiiewonsines viteopuvnss I 
Bourne-Fuller Co sero peoueneye 













Bristol Co., 


*Brown, Edward... .......... _- 
Brown Hoisting aerate Y Co.. . 38 
Bucyrus Co., ’ 33 
Bullock Electric < Mig. Sil nacelitituetiited cimeananaates I 
Bultman & Co., patieny -eqabadonensepeegtndciitscussenscesces SB 
REIS Se a ae, a eR 
Cahall Sales Department ..... 

Canton Roll & Machine Co.......... 

| AE IIINOIY GEIL \TUIIIA son. catnhnsqusmonetqnesvencseccessess 





| Carlin Co., The W. 









Chicago Fire Brick Co......... 
| Chicago Pneumatic Tool Co... 
Chicago Press Clipping Burea 






oo) SPE pn I 
tClapp Mfg. Co., E. D... 
Clayton Air Compressor A 2 
Clearfield Fire Brick Co.. « 44 
Cleveland City Forge & Fe rR A del I 
Cleveland Crame @ Car Co......c.cch.ccscccccccescccessceee 38 
(Cleveland Facing Mill Co. .............scccecscssecsscesces — 
| Cleveland Pneumatic Too] Co...........cc0c:ceeeeeeeeeee - 
| Cleveland Punch & Shear Works ..............ccc0. 0000 —_ 
Clinton Iron & Steel Co.. icecebieeeaiealiaaceeenectoes 43 
| Cole, J. Wendell.. andhtinttasiinipeetemineannieiineian 60 
Columbus Iron & Steet Co ...................ssssweseees 43 
ET AE TT 7 
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ee Ree a A 


hess 


| 


| *Fix Sons ...... -_ 
Forest City Steel & ‘Tron Co.. . 52 
| Frankford Steel & Forging c hcalitinnamddidhesipipissisignmdin’ 47 
| Frank-Kneeland Machine Co....... . 41 
eS rE eC = 
II URI vidicrrcciduiedcccsinacivess % 
| Gandy BERIT OD... corereccccsoneosecesssocoscceree coveces evs 60 
CI i 45 
| Garrett-Cromwell E ae ae 35 
Garrison Foundry Co.. vaapmitbete ccsececes GO 
0 SS ee Te 42 
Goodyear, S. W. puteneeiine wnekene . 
Grasselli aa eR 34 
oo ED ae 29 
eR ae a ee ae « -— 
Hanna & Co... M.A. . 43 
Harrison Safety Boiler Works. 23 / 
Hartford og | Boiler Insp. & yada 32 








Crane & Co., A. M 


Crown Fire Clay Co 
Curtis & Curtis Co......... 


Danielson Machine & Tool Co 
Davis, George C 
Delano, FE. A 
TE 
Dixon Jos., Crucible Co... 


| Monongahela Iron & Steel Co. 


$=: 
Lake Superior  pesananatad il 

Lamond, David., ee 
Laughlin & Co., ‘Alex 
Leschen & Sons Rope Co., i : 
Lid erwood BI GO ccnsaduseiceeccse 
Link-Belt Machinery Co... 











L orain Steel Co. 
Lunkenheimer Co., “The... 


Meadville Malleable Iron Co BY 
Meehan Boiler & Construction Co 
Miller Improved Gas —agene Co.. 
Millet Core Oven Co.. Sedniionete 
Milton Manufacturing Co... 


National Elastic Nut Co. 


National Steel Co................... Decca 4 
National Tube Co... aia ~ 
tNewport Sand Bank Co.. pevtiecsuens = 
Northampton Emery Wheel Co. BE 

Northern Engineering Co................... ” e 
Nuttall Co., The R.D.............. 4 - 
Oak Hill Fire <r ws a), 26 
SMe 28 
O'Gara, King & Co. Sales cenvanpiieuvanesinaieli tabuadl an 2 
Oglebay, Norton & Co...... 
tOhio Sand Co............:...... soodginnunseenedias = 
I aN eS ais Whaat. 25 


Patton Megimeerleg Oo......... 00000. scsveceoces coosessioe 


| Phoenix Horse Shoe Co.... 


Pickands, Brown & Co... 
Pickands, Mather & Co 





Pilling & Crane.. accasinnten taiiahesiiclial a aaa 
Pittsburg Filter Mfg. ERI IY a = 53 
Pittsburg Valve, Foundry & Construction Co. - 35 
Pollock Co., The Wm. B.. aici manna oe 
Prescott Steam Pump Co... . . 32 
Pressed Steel Car Co.............0000. 4 
Rand Drill Co .. . eoccsstesntinegl & 
Raymond Bros. Impact. Pulverizer Co.......... 2 
Reese-Hammond Fire Brick Co... .......0..ccccceeceeees 
| Republic Troe & Steel Co.......ccorvssvesccccecsscecvssveca I-51 
Riter-Comley Mfg. Co... .occcccccccceecsesees . 3 
*Rockwell Engineering Co... ra 
MORSE BCD. nccveeceqecseseseserccccnccncesscecscstcusbapieennnms “4 
INItta It UID TEI non - aunhecentinnoaneumeoteuniendeemenemliall 60 
A ee 





Dodge Mfg. Co.. ennaiiiaenmeen 
ee ee 
Drake Acetylene Apparatus Co 
Drake, Bartow & Co........ Ti aancnsiiaaaaiiieinibias 








ae ee 44 
Bometer BEMCHIMS WOT ES. ..cccicccccccceseccoses cccess scccceces 38 


+Emmert Mfg. Co............. 
| Emmerton, F. A.. 

| Enterprise Boiler Co... 
Erickson, Edward E 


Field & Co., Robert.. 








Haws & Sons, 










Hendrick sat. . ;, =e 

Hickman, Williams & Co. ‘ 

Hillman & Son, ie Se a I 
Holmes & Co., F. B day ——— 
Hooven, Owens “és Rentschier Se 33 
SE tr nin, EIN. Wi estisathindinpahsnesecmenenbiiindienention 2 
Hyde Bros. Sy ecadiin di Gincinnhier ciakdiccanpin ax 52 

. 

Ingersoll-Sergeant Drill Co.............:..cceccceseseeseee 2 
International Correspondence Schools..... ......, 44 
NEED cvntistiantunsscideiannleneatintide- et - 
REESE eee ate oe Se neem 44 
Jenkins Bros... . cccccsccscess OF 
Jones Foundry & Machine Co.. W.A...... “x 
BN Gk, POCO 5... csnccseuvenncasbastscscnions 25 
Kennedy, Julian........... . 39 
Kennedy, Walter............... - 39 
Kentucky Fire Brick Works. 26 
nee 42 
Keystone Fire Clay Co., The........:-cccsssscecsesvscceece 45 
EE eee 45 


Sargent Co., The.. 
Scaife & Sons, Wm. B.. 
Schonthal, Joseph 
Schumacher & Boye 
Scientific Manufacturing Co... ooo ccccccccccccenrees 
Scioto Fire Brick Co ....... feselimmened y 
Scioto Star Fire Brick Works. ne 
ge 
Sennett Co., Geo. B....:. 0.00. ...ccreisese son seonseousennehoadl 
{Sharon Fire Brick Works 

Shelby Steel Tube Co.. petunusn 
Shuster Co., F. 









Sloss Iron & Steel ‘Co. 

Sloss Sheffield Steel & Iron Co 

Dy SS ee 

Somers, Fitler & Clarke............... eocestenceestennh ff 
Southwark Foundry & Machine Co.................... 20 
Spearman Iron Co...........ccccccseeeseeee covcecssons. GO 
Springfield Machine Tool Co... 0.0... ccccccccceereeeee I 
Standard Chain Co. saiitueniinnes ef 
Oy eS TRE EX 30-60 
Stilwell-Bierce & Smith-Vaile Co... os. 1-24 
ee eee ocectdien ae 
*Superior Charcoal Irom Co ..............0000 sersecceseee 30 
SOE FETE: OD nisin snctestseegn-sncvegiveesrivvctonseninbaret 44 
Tennessee Coal, Iron & Railroad Co.................. 47 
Textor, O... niin 7 
Thew Automatic Shovei Co., The......... 
oR Yt FE ee 

Tod Co., The Wm 





Torbert & Peckham 


Totten & Hogg Iron & Steel F oundry Co........... 40 
Trethewey & Co., Ltd,, Samuel......... "| 
po ee ' 25 
ee 39 
United States Telephone Co.............cc.cccecereeee ace 2 
Upson Nut Co......... ° pucuasaberinenemconuniahy I 
op a ee: | 33 
ee ee re . 8 
SS ae 
I Ce : » banaue ae 
ta aes peneutiens avemmaatiil 34 
*Vulcanus Forging Co............... , cused OF 
Waterbury Farrel Foundry & Machine Co 31 
Waterbury Rope Co,. Seeteneibl ~ 39 
Webster, Camp & L ane Machine Co..... . 26 


Webster Fire Brick Co ...................6 ee 


Webster Foundry Sand Co. eutiiienmenies a 
Wellman-Seaver Engineering Co 39 
West Penn Foundry & Machine Co » 4 
Wheeling Mold & = ae .. 60 
White, Byron H.. iptsctingn geen ~s 
Wisconsin Graphite Co. penenataseeinepeusectqueenmmncteeail 31 
.. 2 tee ee ; sundaes 
Wormer Machinery Bibs E. Cag ccnccvecqsocmscccccoccoqee OF 






Wright Manufacturing Co.......... ‘ 
Wye B ]etG OG, 2.000. ccsssecccscctescocceccccccccccccccenspne 59 














